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EXECUTIVE  SUMMARY 

The  purpose  of  the  summary  is  to  provide  a  thorough  overview  of  the 
features,  results,  and  conclusions  of  an  aquatic  habitat  and  biota  study 
of  the  GREAT  III  reach  of  the  Mississippi  River.  A  detailed  report 
presenting  descriptions  of  habitats,  sampling  areas,  and  methods,  and 
data  follows  the  frontispiece. 

1.  The  project  study  area  encompassed  all  aquatic  habitats  within 
the  floodplain  (levee-to-levee  or  bluff-to-bluff)  of  the 
Mississippi  River  from  Cairo,  Illinois  (River  Mile  0)  to 
Saverton,  Missouri  (River  Mile  301).  That  portion  of  the  study 
area  from  the  Alton  Lock  and  Dam  (River  Mile  201)  to  Saverton 
(River  Mile  301)  is  termed  the  pooled  river.  The  segment  from 
Alton  to  Cairo  (River  Mile  0)  is  termed  the  open  river. 

2.  The  objectives  of  this  study  are  twofold: 

a.  to  identify  and  define  all  aquatic  habitat  types  within 
the  study  area  based  on  physical,  hydrological,  and  known 
or  potential  biotic  parameters;  and 

b.  sample  intensively  each  habitat  with  methods  and  effort 
sufficient  to  characterize  the  fauna  of  each  habitat  and  to 
characterize  the  biotic  significance  of  each. 

3.  A  system  was  developed  for  identifying,  defining,  and 
delineating  all  aquatic  habitat  types  within  the  study  area, 
incorporating  appropriate  differences  between  the  pooled  and 
open  river.  The  following  habitat  types  were  identified: 

a.  main  channel 

main  channel  border 

b.  inside  bend 

c.  outside  bend 

d.  straight  reach 
dike  field 

e.  stone  dike 
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£.  pile  dike 

g.  side  channel 

h.  slough 

i .  river  lake 
littoral  zone 

j.  natural  littoral  zone 

k.  revetted  littoral  zone 

l.  navigation  pool 

m.  tailwater 

n.  mouth  of  tributary 

o.  downstream  end  of  island 

All  of  these  habitats  were  sampled  during  field  efforts. 

For  habitat  mapping  purposes  only,  the  following  habitats  were 
utilized: 

main  channel 

main  channel  borders 

side  channel 

slough 

river  lake 

navigation  pool 

tailwater 

downstream  end  of  island 

4.  Field  data  collection  efforts  were  expended  in  all  aquatic 
habitat  types  and  at  all  four  sampling  areas  during  quarterly 
sampling  periods;  field  sampling  emphasised  fisheries 
communities,  but  also  involved  collections  of  benthic 
invertebrates,  mussels,  and  ichthyoplankton  as  well  as 
qualitative  observations  of  terrestrial  fauna  and 
herpetofauna. 

*  Fisheries  sampling  was  conducted  using  a  combination  of 
electro fishing,  gill  netting,  trammel  netting,  hoop  netting, 
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fr«M  netting,  otter  travling  and  seining;  a  special 

chemo fishing  sampling  event  was  conducted  at  one  side-channel 

location  during  low  flow  conditions. 

*  Benthic  invertebrates  were  collected  by  ponar  dredge, 
screened  with  #30  mesh  sieve. 

*  Mussels  were  collected  with  a  crowfoot  brail. 

*  Ichthyoplankton  samples  were  collected  by  metered  net  tows. 

*  Observations  of  non-aquatic  fauna  and  herpetofauna  were 
recorded  during  all  aquatic  sampling  activities. 

5.  Benthic  invertebrate  collections  (by  Ponar  dredge)  suggested 
that  the  Oligochaeta  (worms)  and  Diptera  (flies)  dominated  the 
benthic  invertebrate  samples  from  nearly  all  soft  substrates 
in  all  seasons. 

*  Chironomidae  represented  the  most  abundant  Diptera  taxon; 
however,  Ceratapogonidae  also  were  cooson  and  widely 
distributed. 

*  Ephemeroptera  (mayflies)  were  common  in  many  habitats, 
especially  the  genera  Hexagenia  and  Pentagenia. 

*  The  following  taxa  were  collected  but  were  neither  abundant 
nor  widely  distributed  in  most  cases:  Nematoda  (roundworms), 
Hirudinea  (leeches),  Hydracarina  (water  mites),  Isopoda 
(aquatic  sow  bugs),  Collembola  (springtails),  Odonata 
(dragonflies,  damselflies) ,  Hemiptera  (bugs),  Trichoptera 
(caddis flies),  Coleoptera  (beetles),  Gastropoda  (snails),  and 
Pelecypoda  (mussels). 

*  Other  sampling  methods  (e.g.  artificial  substrates, 
sweepnetting)  may  yield  a  significantly  different  benthic 
composition  more  abundant  in  Trichoptera,  Ephemeroptera, 
Odonata,  Colaoptera,  and  Hemiptera. 

6.  Fish  sampling  efforts  (quarterly)  resulted  in  the  collection  of 
22,574  fish  comprising  69  taxa;  27,458  fish  comprising  35  taxa 
were  collected  via  chemofishing.  Methods  utilised  and  level  of 
effort  expended  appear  to  be  sufficient  to  categorise  the  fish 
communities  of  habitats  sampled. 
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*  The  aost  abundant  fish  species  encountered  was  the  gizzard 
ahad  (Doroaoma  cepedianum)  which  was  collected  in  all 
habitats  during  all  sampling  periods.  Carp  (Cyprinus  carpio) 
was  second  in  overall  abundance. 

*  Other  abundant  and  widely  distributed  fish  species  included 
freshwater  drum  (Aplodinotus  grunniens)>  emerald  shiner 
(Notropis  atherinoides) ,  river  shiner  (li.  blenniua),  channel 
catfish  (Ictalurus  punctatus),  and  shortnose  gar  (Lepisosteus 
platostomus).  Field  sampling  was  probably  not  initiated 
early  enough  to  collect  peak  numbers  of  larvae  of  early 
spring  s pawner 8. 

Ichthyoplankton  sampling  (quarterly  only)  resulted  in  the 
collection  of  22  identifiable  taxa  throughout  the  study  area. 
Abundant  ichthyoplankters  in  the  collections  were  Doroaoma  spp. 
or  Alosa  spp. ,  Cyprinus  carpio  or  Caraasius  auratus, 

Carpiodes  spp.  or  Ictiobus  spp.,  Stizoatedion  spp.  and 
Aplodinotus  grunniena.  Seasonal  abundance  varied  with  specific 
taxa  throughout  the  study  period.  Densities  were  higher  at  the 
littoral  areas  (natural  and  revetted)  than  at  the  tailwaters, 
navigation  pool,  or  suiin  channel  habitat.  Field  sampling  was 
probably  not  initiated  early  enough  to  collect  peak  numbers  of 
early  spring  spawnera. 

7.  The  limited  sampling  effort  for  saissela  suggested  that  mussels 
were  not  common  at  any  of  the  collection  sites.  Thirty-one 
stussels  representing  11  species  were  collected  during  the  study. 

*  The  seat  abundant  species  collected  were  Amblema  plicata. 

Quad rule  quad ru la,  and  Obovaria  olivaria. 

*  The  great  majority  of  the  mussels  collected  were  taken  from 
the  pooled  river  (96.8  percent),  with  Winfield  pool  producing 
the  highest  catch  (74.0  percent) 

*  Mussels  were  collected  at  all  habitats  sampled,  the  majority 
collected  from  the  dike  field  habitat  (54.8  percent). 

8.  General  faunal-habitat  associations  for  both  fish  and  benthic 
invertebrates  (based  on  soft  substrate  enabling)  indicate  that 
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critical  determining  factors  are  current  speed,  substrate 
composition  and  stability,  and  quantity  and  quality  of  cover. 

*  Key  habitats  for  benthic  invertebrate  density  and  diversity 
(based  on  soft  substrate  sampling)  were  found  to  be: 

Pooled  River  -  river  lake,  revetted  littoral,  slough,  and 
side  channel. 

Open  Rivw  -  dike  field  (stone)  and  side  channels. 

*  Key  fishery  habitats,  in  terms  of  diversity  and 
catch-per-unit  effort  were  found  to  be: 

Pooled  River  -  navigation  pool,  slough,  river  lake,  dike 
field. 

Open  River  -  side  channel,  revetted  and  natural  littoral 
In  terms  of  overall  biotic  characteristics,  the  following 
habitats  are  felt  by  the  investigators  to  be  of  higher  value  in 
the  GREAT  III  study  area,  based  upon  data  collected  and  the 
resulting  density  and  CPE,  diversity,  and  taxonomic 
composition: 

*  Pooled  River  -  river  lake,  slough,  navigation  pool,  littoral 

*  Open  River  -  side  channel,  dike  field. 

The  above  statement  is  not  meant  to  diminish  the  biologic  value 
of  any  habitat  or  to  rank  habitats,  but  is  intended  to  identify 
those  habitats  which  consistently  are  more  productive  of 
aquatic  fauna  and  which  serve  key  roles  in  faunal  life 
histories.  This  identification  is  intended  to  provide  inputs 
to  river  management  processes  and  preliminary  assessments  of 
environmental  iapact. 
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1.0  INTRODUCTION 

1.1  PURPOSE  AND  OBJECTIVES  OF  STUDY 

In  1980,  the  SC.  Louis  District  of  the  Army  Corps  of  Engineers  (COE) 
contracted  Environmental  Science  and  Engineering,  Inc.  of  St.  Louis 
(ESE)  to  conduct  an  ecological  characterisation  study  of  the  Mississippi 
River  from  Saverton,  Missouri  to  Cairo,  Illinois,  referred  to  herein  as 
the  GREAT  (Great  River  Environmental  Action  Team)  III  reach.  The  GREAT 
III  ecological  characterisation,  as  presented  in  this  report,  is  one 
part  of  an  extensive  effort  to  collect  and  compile  ecological  data  and 
information  on  the  aquatic  and  aquatic-associated  ecosystems  of  the 
upper  Mississippi  River. 

The  main  goal  of  this  research  effort  is  to  provide  an  extensive, 
current  data  base  for  development  of  a  management  plan  on  the  multi¬ 
purpose  utilization  of  river  resources.  These  uses  include  recreation, 
commerce,  water  supply,  and  agriculture  as  well  as  aesthetic  enjoyment. 

A  secondary  goal  is  to  provide  site-specific  data  which  can  be  used  to 
address  questions  concerning  ecological  impact  of  planned  river  develop¬ 
ment,  dredging,  construction,  and  related  activities. 

This  specific  study  has  two  major  objectives: 

1.  To  identify,  characterize,  and  quantify  aquatic  habitats  in  the 
GREAT  III  reach,  and 

2.  To  characterize  the  aquatic  biota  associated  with  each  of  the 
habitats  identified. 

The  study  incorporates  several  major  tasks  including  1)  development  of  a 
habitat  classification  system,  2)  habitat  mapping,  3)  extensive  field 
data  collection  effort,  and  4)  an  intensive  literature  review. 

In  addition  to  contract  and  study  coordination  provided  by  the  St.  Louis 
District  COE,  the  Fish  and  Wildlife  Work  Group  (FWWG)  provided  technical 
review  and  coordination  of  all  elements  of  the  study. 
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1.2  PURPOSE  AND  STRUCTURE  OF  REPORT 

The  primary  purpose  of  this  report  is  to  summarize  the  habitat  and 
aquatic  biota  information  and  data  collected  during  this  study. 

Habitats  and  specific  sampling  sites  are  described  in  detail.  Habitat 
maps  are  presented  in  the  text  along  with  tabular  presentations  of 
habitat  acreages. 

Appendix  A  presents  a  general  description  of  habitats  based  on  field, 
map,  and  photo  information.  Results  of  field  sampling  are  discussed  in 
defail  in  the  text.  Appendix  B  contains  additional  benthos  data,  while 
Appendices  C  and  D  contain  additional  fisheries  data. 

The  emphasis  in  the  presentation  of  data  is  to  show  habitat  associations 
of  biota  and  to  describe  the  biotic  communities  of  various  habitats.  A 
general  discussion  of  results  is  presented  for  the  whole  sampling  area, 
individual  sampling  areas,  and  the  pooled  and  open  river  aegsents. 
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2.0  HABITAT  CLASSIFICATION  SYSTEM 
2.1  SYSTEM  DEVELOPMENT 

The  major  focus  of  Che  GREAT  III  Ecological  Characterization  is 
description  and  sampling  of  all  aquatic  habitats  in  the  GREAT  III  reach. 
Definition  and  delineation  of  distinct  habitats  is  a  critical  first 
step.  Physical  and  hydrographic  features,  as  well  as  potential 
biological  criteria,  were  used  to  classify  habitats. 

In  developing  the  Habitat  Classification  Systea  (HCS),  ESE  employed 
several  information  sources  and  also  drew  on  project  personnel's 
familiarity  and  experience  with  midwestern  aquatic  systems.  Sternberg's 
(1971)  classification  of  habitats  of  the  Upper  Mississippi  River  formed 
the  foundation  for  the  HCS  developed  by  ESE.  The  Sternberg  system  has 
been  adopted  by  the  Upper  Mississippi  River  Basin  Commission  and  the 
Upper  Mississippi  River  Conservation  Committee  and  io  generally  accepted 
by  state  and  federal  agencies  working  in  the  Upper  Mississippi  River 
system. 

In  addition  to  the  Sternberg  system,  two  other  methods  were  evaluated 
but  not  substantially  incorporated  into  the  HCS  (Shaw  and  Fredine,  1956; 
Cowardin  et  al.  1979).  Both  of  these  systems  deal  extensively  with 
wetlands  including  marine,  estuarine,  and  freshwater  types.  However, 
river  systems  are  not  analyzed  in  sufficient  detail  to  fulfill  the 
requirements  of  this  project. 

Aerial  photographs,  navigation  maps,  and  earlier  GREAT  III  base  maps 
developed  by  the  COE  were  consulted  to  determine  the  types  and 
gradations  of  aquatic  habitat  present  in  the  GREAT  III  reach.  The  U.S. 
Army  Engineer  Waterways  Experiment  Station  (WES)  and  the  St.  Louis  COE 
(as  well  Missouri  DOC,  IDOC,  U.S.7.W.S.)  have  conducted  or  contracted  a 
number  of  research  and  study  efforts  in  Pools  24,  25,  and  26  of  the 
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Upper  Mississippi  end  Lower  Illinois  Rivers  (Dunham,  1971;  Bertrand  & 
Lockart,  1973;  Bertrand  &  Garver,  1973;  Bertrand  &  Allen,  1973; 

Robinson,  1972;  8parks  et  al.,  1979;  Colbert  _et  aK ,  1974;  Sage  et  al. , 
1974;  Solomon  et  al . ,  1974;  Yarbrough  and  Hensley,  1980;  Hagen  et  al. , 
1977).  These  studies  utilised  habitat  classification  systems  similar  to 
those  of  Sternberg  and  the  system  utilised  in  this  study. 

Habitat  delineations  and  biotic  associations  determined  in  these  studies 
were  reviewed  in  the  development  of  the  HCS. 

The  goals  of  developing  the  HCS  were  to: 

1.  Delineate  areas  having  significant  differences  in  physical 
and  hydrologic  parameters,  and 

2.  Delineate  habitat  types  which  have  significant  biotic 
differences  or  the  potential  for  such  differences. 
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2.2  SYSTEM  DESCRIPTION 

The  hebiteC  classification  systea  developed  for  this  study  is  described 
in  Table  2.2-1.  Hypothetical  pooled  and  open  river  segments  are 
displayed  in  Figures  2.2-1  and  2.2-2;  please  note  that  symbols  in  these 
figures  do  not  necessarily  match  those  used  in  the  formal  habitat  maps. 
Although  a  majority  of  the  habitat  types  are  found  throughout  the 
GREAT  III  reach,  the  pooled  segment  (Saverton  to  Alton)  is  more  diverse 
in  habitats  than  is  the  open  river  segment  (Alton  to  Cairo),  Jue  to  the 
impoundment  of  waters.  To  reflect  the  differences,  separate  systems 
were  developed  for  the  pooled  and  open  segments. 

The  habitat  classification  system  was  used  for  mapping  purposes  as  well 
as  for  field  sampling.  Delineation  in  field  situations  was  not 
necessarily  as  clear-cut  as  in  habitat  mapping.  The  following  sections 
describe  the  habitat  types  which  were  developed. 

MAIN  CHANNEL 

The  main  channel  ia  defined  as  the  channel  maintained  for  navigation 
purposes  and  extending  shoreward  to  the  distal  ends  of  dike  fields,  when 
dike  fields  (three  or  more  dikes  within  1  mile)  are  present.  At  minimum 
the  main  channel  is  400  feet  wide  by  9  feet  deep.  Maximus  width 
approaches  800  feet  with  maximum  depths  of  45  to  55  feet  recorded  during 
the  study.  Main  channel  characteristics  vary  from  riverine  (lotic)  to 
nearly  lentic  depending  upon  proximity  and  location  relative  to 
navigation  dams. 

MAIN  CHANNEL  BORDER 

The  main  channel  border  is  that  area  between  the  boundary  of  the  main 
channel  and  tha  littoral  cone,  where  dike  fields  are  not  present.  Three 
distinct  main  channel  border  habitat  types  were  differentiated  based  on 
significant  differences  in  substrate  and  current  conditions:  straight 
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reach,  inside  of  bend,  and  outside  of  bend.  A  bend  is  defined  as  a 
change  in  angle  greater  than  20*  within  any  1-aile  stretch  of  the  river. 

In  field  situations,  it  was  not  always  possible  to  identify  an  extensive 
reach  of  toain  channel  bbrder  free  of  dikes,  especially  in  the  open 
rivwr.  In  these  situations,  main  channel  border  saapling  was  conducted 
is  far  from  dikes  as  possible  in  areas  with  the  lowest  concentration  of 
dikes. 

DIKE  FIELDS 

Dike  fields  are  defined  as  that  area  encoapassed  by  three  or  store  dikes 
in  proxiaity  (within  1  aile).  The  riverward  boundary  is  the  distal  ends 
of  the  dikes  while  the  landward  boundary  is  the  shore,  including  any  and 
all  littoral  areas.  The  upstreaa  and  downstreaa  extent  is  arbitrarily 
defined  as  equal  to  half  the  length  of  the  dikes. 

LITTORAL  ZOHE 

By  classical  definition,  the  littoral  cone  is  defined  as  the  cone  of 
rooted  aquatic  vegetation  or  the  cone  of  light  penetration  (Ruttner, 
1953).  Neither  definition  applies  accurately  to  the  Mississippi  Riv^r, 
but  the  shallow  streaabank  areas  are  of  sufficient  biotic  value  to  merit 
delineation  as  a  distinct  habitat  type .  In  this  study,  the  littoral 
cone  is  defined  as  that  area  extending  25  feet  from  the  water's  edge 
during  any  sampling  period.  Revetted  littoral  and  natural  littoral 
cones  are  considered  distinct  habitat  types  due  to  differences  in 
•dbstrates  and  cover  characteristics. 

SIDE  CHANNEL 

The  side  channel  habitat  type  is  defined  as  a  departure  from  the  main 
body  ‘of  the  river  having  two  points  of  connection  (during  average  flow 
*  cdaffitions)  with  the  main  river.  Side  channels  generally  flow  behind 
^iilifiidr'fead  lrsdge  spoil  areas.  Side  channels  are  often  referred  to  as 
ebtttes  in  th#  literature  and  on  maps  and  charts.  They  generally  have 
flowing  water  during  the  majority  of  the  year. 
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SLOUGH 

Sloughs  are  departures  from  the  main  body  of  the  river,  but  differ  from 
side  channels  by  having  only  one  connection  with  the  main  river. 
Consequently,  there  is  minimal  flow  through  the  slough  except  during 
periods  of  high  river  discharge  or  rapid  changes  in  river  water  levels. 
In  the  open  river  there  are  not  enough  sloughs  to  merit  distinction  as  a 
habitat  type.  Therefore,  sloughs  are  differentiated  only  for  the  pooled 
river  segment. 


RIVER  LAKE 

River  lakes  are  lentic  waters  completely  cut  off  from  the  main  river  but 
occurring  on  the  present  or  foramr  floodplain.  There  are  a  number  of 
river  lakes  remaining  within  GREAT  III,  but  they  are  restricted  to  the 
pooled  river  segment.  Other  former  floodplain  lakes  occur  in  both  the 
pooled  and  open  river  segments,  but  they  are  not  within  the  leveed  area 
and  are  not  of  concern  in  this  study. 

NAVIGATION  POOL 

The  navigation  pool  is  defined  as  that  area  impounded  by  the  locks  and 
dams  constructed  in  the  pooled  segment  of  the  river.  By  definition,  the 
pool  extends  upstream  to  the  point  where  the  natural  (pre-impoundment) 
channel  is  regained. 

TAILWATER 

The  tailwater  habitat  type  is  also  found  only  in  the  pooled  river 
segment.  It  is  that  area  extending  for  one-half  mile  below  the  locks 
and  dams  and  encompassing  the  full  width  of  the  river. 

TRIBUTARY  MOUTH 

This  habitat  encoapasses  the  area  where  a  tributary  stream  flows  into 
the  river.  Arbitrary  boundaries  were  defined  such  that  the  habitat  area 
covers  the  tributary  mouth  and  extends  out  into  the  river  and  back  into 
the  stream  a  distance  equal  to  the  width  of  the  tributary. 
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DOWNSTREAM  END  OF  ISLAND 

This  habitat  encompasses  the  shallow  water  zone  bordering  the  downstream 
end  of  larger  islands*  No  firm  boundary  was  established;  in  general, 
the  habitat  is  that  zone  of  reduced  current  and  shallow  waters  and  often 
exhibits  slough-like  characteristics. 
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3.0  STUDY  AREA 

3.1  DESCRIPTION  OF  THE  GREAT  III  REACH 

The  GREAT  III  portion  of  the  Mississippi  River  (Figure  3.1-1)  is  that 
segment  from  Saverton,  Missouri  (River  Mile  301)  to  Cairo,  Illinois 
(River  Mile  0).  The  reach  abovfe  River  Mile  201  consists  of  a  series  of 
pools  created  by  impoundment  for  navigation  purposes.  Below  Mile  201 
the  river  is  not  impounded,  although  most  of  it  has  been  influenced  by 
other  navigation  and  channel  control  structures  such  as  closing  dams, 
dike  fields,  and  bank  stabilization  controls. 

The  Mississippi  River  is  a  highly  variable  and  complex  aquatic  system 
that  is  difficult  to  characterize.  A  more  detailed  description  of 
specific  sampling  areas  follows  in  Section  3.3. 

The  Mississippi  River  (above  Cairo)  and  its  major  tributary,  the 
Missouri  River,  drain  areas  of  the  Upper  Midwest  and  Eastern  Great 
Plains.  The  drainage  area  at  St.  Louis  is  1,805,000  km2  (USGS,  1979). 
The  Mississippi  carries  consistently  large  volumes  of  water,  averaging 
5,013  m-Vsec.  Maximum  volumes  of  28,900  m^/sec  and  minimum  volumes 
of  510  m^/sec  have  been  recorded  at  St.  Louis  (USGS,  1979).  Seasonal 
changes  in  water  levels  and  flow  reflect  precipitation  and  climatic 
conditions  over  large  land  areas.  High  flow  and  water  level  conditions 
occur  most  often  in  spring  and  early  summer  with  lesser  peaks  in  fall. 
Low  water  conditions  are  usually  associated  with  dry  (or  cold)  weather 
periods  of  summer  and  winter. 

Major  tributaries  (in  terms  of  potential  influence  on  the  Mississippi 
River)  to  the  GREAT  III  reach  include  the  Salt  River,  Cuivre  River, 
Illinois  River,  Missouri  River,  Meramec  River,  Kaskaskia  River,  Marys 
River,  Big  Muddy  River,  and  Ohio  River. 
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Table  3.1*1  lists  significant  tributaries  and  their  river  mile  of 
confluence  with  the  Mississippi. 

Overall  water  quality  of  the  GREAT  III  reach  is  determined  by  three 
primary  factors: 

1.  The  largest  portion  of  the  watershed  is  used  for  agriculture, 
resulting  in  large  inputs  of  soil,  sediments,  organic 
nutrients,  and  agricultural  chemicals. 

2.  The  St.  Louis  Metropolitan  Area  and,  to  a  lesser  extent,  other 
municipalities  contribute  large  quantities  of  municipal, 
industrial,  and  stormwater  inputs  to  the  river. 

3.  The  Missouri  River  substantially  increases  flow  in  the 
Mississippi  River  and  contributes  significant  inputs  of  soil, 
sediments,  nutrients,  and  other  chemicals  and  increases 
Mississippi  River  turbidity  downstream. 

Habitat  characteristics  are  determined  by  a  number  of  factors, 
including: 

1.  Hydrologic  characteristics  of  volume,  depth,  and  current 
speed; 

2.  Substrate  and  cover  characteristics; 

3.  Floodplain  development; 

4.  Structural  changes  induced  by  manmade  activities;  and 

5.  Other  man-induced  impacts  such  as  channelisation,  dredging,  and 
overall  water  quality  impacts. 

The  GREAT  III  reach  provides  a  diversity  of  aquatic  habitats, 
demonstrated  by  the  Habitat  Classification  System  developed  for  this 
study  (Section  2.2).  Historically,  habitat  acreage  and  diversity  has 
been  reduced  in  GREAT  III  due  to  a  combination  of  changes  relevant  to 
the  above  factors.  Ron-main  river  habitats  (river  lakes,  side  channels, 
sloughs)  have  been  especially  reduced  due  to  sedimentation,  encroachment 
upon  floodplain  areas,  and  extensive  structural  and  nonstructural 
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Table  3.1-1.  Major  Tributaries*  and  Their  River  Mile  of  Confluence 
Within  the  GREAT  III  Reach 


Tributary 

River  Mile  of  Confluence 

Salt  River 

285 

Cuivre  River 

235 

Illinois  River 

218 

Missouri  River 

195 

Meramec  River 

160.5 

Kaskaskia  River 

117.5 

Marys  River 

106.5 

Big  Muddy  River 

75.5 

Ohio  River 

0.0 

*  Major  tributariea  were  qualitatively  selected  based  on  their 
potential  influence  upon  the  Mississippi  River. 

Source:  ESE,  1982. 


3-4 


GRTI II-ECO-S . I /STDY3 . 3 
5/05/82 

Modifications  such  aa  dikes,  levees,  channelisation,  and  dredging 
(Sparks  et  al.,  1979;  Johnson  et  al. ,  1974).  The  degradation  of  the 
auiin  channel  bed  may  also  contribute  to  reductions  in  extra-channel 
habitat  (Simons  at  al. ,  1974,  1981a-e). 

Habitat  acreage  and  diversity  are  generally  greater  in  the  pooled 
portion  than  in  the  open  portion.  This  is  due  largely  to  the 
iapoundaent  of  water  behind  navigation  dasw  built  in  the  late  1930's  and 
early  1940's,  causing  inundation  of  former  terrestrial  habitats  and 
creation  of  nusmrous  backwater  habitats.  The  open  river  has  lost 
habitat  due  to  constriction  of  flow  and  limitations  on  natural  processes 
via  channel  regulating  structures  and  maintenance  activities. 
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3.2  METHODOLOGY  OF  SITE  SELECTION 

In  order  to  select  representative  but  feasible  areas  for  field  sasipling 
purposes,  several  criteria  were  developed: 

1.  Each  sampling  area  contains  all  necessary  habitat  types  in 
representative  form, 

2.  All  sampling  areas  are  relatively  free  from  significant  water 
quality  degradation  and  unrepresentative  water  quality 
conditions, 

3.  Sampling  areas  must  be  well-distributed  throughout  the 
GREAT  III  reach,  and 

4.  Logistics  and  size  of  sampling  area  must  allow  feasible  access 
to,  and  sampling  of,  each  area  within  the  proposed  time 
periods. 

Using  the  above  criteria  and  information  obtained  from  aerial 
photographs,  literature  sources,  and  site  reconnaissance,  a  number  of 
potential  sampling  areas  were  proposed  to  the  Fish  and  Wildlife  Work 
Group  (FWWG).  Four  sampling  areas  were  selected— two  in  the  pooled 
river  segment  and  two  in  the  open  river  segment.  A  detailed  description 
of  each  sampling  area  is  presented  in  Section  3.3. 
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3.3  DESCRIPTION  OF  STUDY  SITES  AND  SAMPLING  AREAS  (HABITATS) 

Based  on  the  criteria  listed  earlier,  two  areas  within  the  pooled  por¬ 
tion  of  the  river  (above  Lock  and  Dam  26)  and  two  areas  within  the  open 
river  portion  of  the  study  area  (below  Lock  and  Daa  26)  were  selected  as 
representative  study  sites  for  the  GREAT  III  reach  of  the  Mississippi 
River  (River  Mile  0  at  Cairo,  Illinois  to  River  Mile  301.2  at  Saverton, 
Missouri). 

Selected  study  sites  were: 

1.  Site  1 — Clarksville  Pool  (24),  Mississippi  River  Miles  273 
through  282, 

2.  Site  2 — Winfield  Pool  (25),  Mississippi  River  Miles  241 
through  253, 

3.  Site  3 — Ste.  Genevieve,  Mississippi  River  Miles  115 
through  132,  and 

4.  Site  4 — Cape  Girardeau,  Mississippi  River  Miles  50  through  63 
(Figure  3.3-1). 

All  available  habitat  types  were  located  and  studied  within  each  study 
site.  Thirteen  distinct  habitat  types  were  located  in  the  pooled 
portion  and  ten  distinct  habitat  types  were  located  in  the  open  river 
portion  of  the  study  area  (Table  3.3-1).  Generalised  descriptions  of 
the  habitats  sampled  are  presented  in  Tables  3.3-2  and  3.3-3.  Specific 
habitat  descriptions  follow  in  the  succeeding  paragraphs.  References  to 
current  velocities  have  been  derived  from  literature  sources  and 
qualitative  estimates,  taken  at  different  times  and  river  conditions. 

SAMPLING  SITE  1 

Sampling  Site  1,  the  Clarksville  Pool  (24)  was  the  northernmost  sampling 
site  during  the  investigations.  Sampling  at  Clarksville  was  limited  to 
the  area  between  Mississippi  River  Miles  273  through  282.  This 
9-mile  area  included  all  13  pooled  river  habitat  types.  The  specific 
habitats  selected  for  sampling  at  the  Clarksville  site  are  presented  in 
Figure  3.3-2. 
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Table  3.3-1.  Habitat  Types  and  Station  Numbers  for  Biological 


Sampling  at  the  Pooled  River  and  Open  River 

Portions  of  the  GREAT  III  Reach 

Station 

No. 

Habitat  Type 

Location 

1 

Tai Ivaters 

Pooled  River 

2 

Navigation  Pool 

Pooled  River 

3 

River  Lake  or  Pond 

Pooled  River 

4 

S 1 ough 

Pooled  River 

5 

Downstream  end  of  Island 

Pooled  River 

6 

Dike  Field 

Pooled  River 

7 

Main  Channel 

Open  and  Pooled  River 

8 

Main  Channel  Border  -  Inside  Bend 

Open  and  Pooled  River 

9 

Main  Channel  Border  -  Outside  Bend 

Open  and  Pooled  River 

10 

Main  Channel  Border  -  Straight  Stretch 

Open  and  Pooled  River 

11 

Side  Channel 

Open  and  Pooled  River 

12 

Natural  Littoral  Area 

Open  and  Pooled  River 

13 

Revetted  Littoral  Area 

Open  and  Pooled  River 

14 

Pile  Dike 

Open  River 

15 

Stone  Dike 

Open  River 

16 

Mouth  of  Tributary 

Open  River 

Source:  BSE,  1982 
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The  Clarksville  Pool  was  formed  in  1940  as  part  of  the  development  of 
tl.«s  nine-foot  deep  navigation  channel  as  authorized  in  the  River  and 
Harbors  Act  of  1930.  The  Clarksville  pool  is  approximately  27.8  river 
miles  in  length.  The  Clarksville  Pool  contains  numerous  islands  and 
associated  side  channels.  Many  of  these  areas  were  formed  after  the 
construction  of  Lock  and  Dam  24  (Simons  £t.  1975).  The  majority  of 

the  islands  and  side  channels  are  in  the  northern  and  middle  portion  of 
the  pool.  The  specific  study  area  contains  about  six  islands.  River 
lakes  and  ponds  are  also  abundant  in  the  Clarksville  Pool,  especially  on 
the  Illinois  side  of  the  river  (Figure  3.3-2). 

Specific  habitats  studied  at  the  Clarksville  site  are  described  in  the 
following  sections. 

Station  1 — Tailwaters  of  Lock  and  Dam  24 

The  Tailwater  Area,  as  defined  in  this  study,  includes  the  1/2-mile  of 
river  immediately  below  the  lock  and  dam.  This  area  at  Clarksville 
(River  Mile  273L)  is  turbulent  for  a  distance  of  approximately  400 
yards  below  the  dam  due  to  the  water  pouring  through  the  dam.  The 
shoreline  in  the  area  is  entirely  revetted  on  the  Illinois  river  bank 
and  sporadically  revetted  on  the  Missouri  bank.  The  Six  Mile  Creek 
diversion  ditch  enters  the  river  immediately  below  the  dam  and  provides 
some  slackwater  habitat.  Depths  are  variable  throughout  the  tailwater 
area  with  mid-river  depths  typically  15  to  35  feet  deep  and  near-shore 
areas  5  to  20  feet  in  depth.  Currents  are  swift  throughout  the  area. 

Station  2 — Navigation  Pool 

The  Navigation  Pool  at  Clarksville  is  located  predominantly  on  the 
Illinois  side  of  the  river  near  River  Mile  273.3.  Within  the  slack 
current  portion  of  the  navigation  pool,  the  banks  are  urcited  along  the 
southeast  bank  and  bare  on  the  remaining  banks.  Water  depth  is  2  to  6 
feet  with  numerous  stumps  scattered  throughout  the  area.  Bottom 
sediamnts  are  silt,  mud,  and  detritus.  Swifter  currents  and  deeper 
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water  (10  to  15  feet)  are  located  in  the  pool  near  the  channel  border 
areas  and  the  lock  and  dam. 

Station  3 — River  Lakes  and  Ponds 
Loner  Swan  Lake,  located  in  the  Mark  TWain  National  Wildlife  Refuge,  was 
selected  for  the  Clarksville  River  Lake  sampling  station.  This  lake  is 
approximately  60  acres  in  sise,  highly  eutrophic  and  apparently 
undergoing  rapid  sedimentation.  Subsequently,  lower  Swan  Lake  is 
uniformly  shallow  (2  feet)  and  has  a  deep  silt  and  detritus  bottom. 
Shoreline  vegetation  is  abundant  and  is  dominated  by  cattails 
(Typha  app.). 

Station  4 — Sloughs 

Slough  areas  within  the  Clarksville  study  site  are  limited  to  shallow 
sections  associated  with  the  major  islands.  These  areas  are  not  common 
in  the  pool  and  are  generally  very  shallow  (<2  feet).  The  sloughs 
within  the  area  are  also  heavily  covered  with  emergent  rooted  aquatic 
vegetation  dominated  by  American  lotus  (Nelumbo  lutea).  Other  common 
plants  include  water  primrose  (Juasiaea  spp.)  and  naiad  (Najas  app.). 
Most  sloughs  in  the  Clarksville  area  are  covered  entirely  with  plant 
growth.  In  a  few  locations,  the  central  areas  of  the  slough  are  free  of 
vegetation.  Bottom  substrates  of  sand  or  detritus,  silt,  and  mud  are 
present.  Slough  areas  are  typically  small,  not  exceeding  10  acres 
(approximately)  in  size.  Sampling  was  accomplished  near  Gosline  Island 
at  River  Mile  280L. 

Station  5 — Downstream  End  of  Island 

This  habitat  in  the  Clarksville  site  is  similar  at  all  locations.  The 
specific  sampling  location  for  the  study  is  located  downstream  of 
Middleton  Island  near  River  Mile  274. 5L  (Figure  3.3-2).  This,  and  all 
other  downstream  island  habitats,  are  characterised  by  firm  sand 
bottoms,  which  gently  slope  from  water  depths  of  about  6  inches  near 
shore  to  about  6  feet  at  300  yards  from  shore.  The  currant  is  moderate 
in  this  area  due  to  the  buffering  effects  of  the  island. 
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Station  6 — Dike  Field 

The  Dike  Field  selected  for  sampling  at  Clarksville  is  located  near 
River  Mile  280  along  the  Missouri  bank  of  the  river  south  of  Gosline  and 
Crider  Islands.  Spring  Creek  enters  the  river  at  the  dike  field, 
approximately  bisecting  the  area.  The  dikes  in  the  area  are  not  visible 
even  during  low-flow  periods.  Currents  are  variable  and  numerous  tree 
snags  are  present.  Bottom  sediments  are  mostly  mud,  silt,  and 
detritus. 

6 

Station  7 — Main  Channel 

The  main  channel  sampled  in  the  Clarksville  Pool  is  located  near  River 
Mile  277  between  Pharrs  Island  and  the  Missouri  bank. 

Station  8 — Inside  Bend  of  Main  Channel  Border 

The  main  channel  border  habitat  selected  for  study  ia  located  near  River 
Mile  277R  along  an  inside  bend  next  to  Pharrs  Island  (Figure  3.3-2). 

The  area  is  characterized  by  a  reduced  current  (compared  to  the  suiin 
channel),  soft  substrates  (mud,  detritus,  etc.)  and  a  few  log  snags. 

The  southern  half  of  the  area  also  has  a  variety  of  shallow  water 
vegetation  along  the  bank,  dominated  by  Typha  spp. 

Station  9 — Outside  Bend  of  Main  Channel  Border 

The  outside  bend  habitat  sampled  is  located  immediately  rpposite  the 
inside  bend  near  River  Mile  277R  (Figure  3.3-2)  The  bank  along  this 
area  is  revetted  and  steeply  sloped.  Currents  are  generally  swifter 
than  those  of  the  inside  bend  and  water  depths  range  from  10  to  25  feet. 
Rock,  sand,  and  mud  substrates  are  typical  of  the  area. 

Station  lO—Straight  Stretch  of  the  Main  Channel  Border 
Sampling  for  this  station  took  place  adjacent  to  Gosline  and  Crider 
Islands  near  River  Mile  280.  Some  log  snags  are  present  in  the  area, 
with  currents  and  subatrates  similar  to  those  of  the  inside  bend. 
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Station  11 — Side  Channel 

Biological  data  collections  were  undertaken  at  the  side  channel  between 
Pharrs  Island  and  an  unnamed  island  to  the  north  near  River  Mile  277 
(Figure  3.3-2).  The  banks  are  lined  with  a  variety  of  aquatic 
vegetation  and  some  log  snags.  The  bottom  composition  is  mostly  sand 
and  the  bottom  configuration  generally  uniform.  Depth  ranges  between  8 
to  13  feet. 

Station  12 — Matural  Littoral 

Numerous  natural  littoral  areas  occur  in  the  Clarksville  study  area. 

The  area  selected  for  sampling  is  located  adjacent  to  Gosline  and  Crider 
Islands  near  River  Mile  280.  Numerous  fallen  trees  and  snags  are 
located  within  the  area.  Bottom  composition  is  mud  and  sand.  Hater 
depth  frequently  varies  between  2  and  7  feet. 

Station  13— Revetted  Littoral 

Revetted  areas  in  the  Clarksville  Pool  study  area  are  limited  to  the 
Missouri  bank  just  above  Calumet  Creek  to  Lock  and  Dam  24.  Sampling  was 
undertaken  above  and  below  Calumet  Creek  near  River  Mile  277. 5R 
(Figure  3.3-2).  The  banks  are  steep  in  this  area  with  a  substrate 
composed  of  large  boulders,  mud,  and  sand.  Depths  of  3  to  9  feet  are 
common  throughout  this  area. 

SAMPLING  SITE  2 

Sampling  Site  2,  the  Hinfield  Pool  (25)  is  located  immediately  downriver 
from  the  Clarksville  Pool  (24).  Sampling  at  Hinfield  was  limited  to 
Mississippi  River  Miles  241  through  253.  The  Hinfield  Pool  (formed  in 
1939)  is  32  river  miles  in  length,  extending  from  Lock  and  Dam  24  at 
River  Mile  273.4  to  Lock  and  Dam  25  at  River  Mile  241.4.  The  12-mile 
stretch  selected  for  sampling  contained  all  13  pooled  river  habitat 
types  (Figure  3.3-3). 

The  Hinfield  Pool  is  similar  to  the  Clarksville  Pool  in  that  msserous 
islands  and  side  channels  are  present  throughout  the  pool.  Many  of 
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these  islands  and  side  channels  are  close  to  the  river  banks,  forming 
numerous  slough  and  backwater  areas.  River  lakes  and  ponds  are  abundant 
at  the  Winfield  Pool  site.  The  Missouri  side  of  the  river  contains  more 
river  lakes  than  the  Illinois  side,  although  they  are  locally  abundant 
throughout  the  sampling  area  (Figure  3.3-3). 

Station  1 — Tailwaters  of  Lock  and  Dam  25 

The  tailwater  habitat  at  Winfield  is  similar  to  that  at  Clarksville. 

The  water  is  turbulent  and  swift  except  for  a  small  section  of 
slackwater  along  Maxey  Island.  The  area  is  revetted  on  the  Illinois 
bank  where  near-shore  biological  sampling  was  undertaken.  Water  depths 
of  15  to  35  feet  are  common  throughout  the  mid-river  portions  of  the 
tailwaters  while  depths  of  3  to  15  feet  are  typical  closer  to  the  banks. 
The  area  sampled  is  located  near  River  Mile  241L. 

Station  2 — Navigation  Pool 

The  Winfield  navigation  pool  sampling  area  is  located  on  the  Illinois 
side  of  the  river  near  River  Mile  241. 5L.  As  with  the  Clarksville  Pool, 
this  area  has  little  current,  water  depth  of  2  to  6  feet,  and  numerous 
scattered  stumps  throughout  the  area.  Swifter  currents  and  deeper  water 
are  located  in  the  navigation  pool  near  the  lock  and  dam  and  the  channel 
border. 

Station  3 — River  Lakes  and  Ponds 

The  river  lake  selected  for  sampling  at  Winfield  is  located  in  the 
Batchtown  State  Fish  and  Wildlife  Management  Area  (Figure  3.3-3).  This 
lake  and  the  area  around  it  have  changed  since  the  1975  topographic  maps 
used  in  the  study  were  made.  The  area  shown  on  the  map  is  now  a  series 
of  small  lakes  separated  by  land  and  wetland  areas.  The  lake  selected 
for  investigation  is  approximately  the  same  sise  as  Lower  Swan  Lake  at 
Clarksville,  but  is  deeper  and  not  in  the  same  eutrophic  condition.  The 
Winfield  lake  is  approximately  4  feet  in  average  depth.  The  lake 
contains  numerous  fallen  trees  and  snags.  Shoreline  and  emergent 
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vegetation  is  minimal  throughout  the  lake.  Bottom  substrates  are  soft, 
composed  primarily  of  mud,  silt,  and  detritus. 

Station  4 — Sloughs 

Two  different  slough  areas  were  sampled  due  to  water  level  fluctuations. 
The  spring  collections  were  made  at  a  location  near  Titus  Hollow  (River 
Mile  245L).  The  remaining  collections  were  made  in  Church  Slough  near 
River  Mile  24 9L  (Figure  3.3-3).  Church  Slough  was  not  sampled  in  the 
spring  due  to  high  water  levels.  Titus  Hollow  was  sampled  only  in  the 
spring,  after  which  time  it  was  inaccessible  due  to  low  water  levels. 

The  Church  Slough  sampling  area  is  characteristically  shallow  (2  to 
3  feet)  with  a  variety  of  aquatic  and  semi-aquatic  plants  present. 

Bottom  sediments  are  mud,  silt,  and  detritus. 

Station  5 — Downstream  End  of  Island 

The  sampling  area  selected  is  located  on  the  Illinois  side  of  the  river 
on  two  islands  adjacent  to  Sterling  Island  and  Mud  Slough  near  River 
Mile  252L  (Figure  3.3-3).  The  area  is  characteristic  of  all  downstream 
end  of  island  areas  in  that  the  substrate  is  sand,  the  general 
topography  is  shallow  (1  foot),  gently  sloping  toward  deeper  water 
(10  feet),  and  the  current  speed  is  moderate.  This  area  regularly 
receives  dredged  material,  most  recently  in  1980  and  1981. 

Station  6 — Dike  Field 

Dike  field  biological  sampling  was  undertaken  between  River  Miles  250L 
and  251L  (Figure  3.3-3).  The  dikes  in  the  atea  are  not  visible  even 
during  low  flow  periods.  Fallen  trees  and  snags  are  not  common.  Bottom 
sediamnts  are  sand,  mud,  and  silt. 

Station  7 — Main  Channel 

Main  channel  sampling  took  place  between  River  Miles  250  and  251.  Water 
depth  ranges  from  18  to  35  feet.  The  area  is  typical  of  main  channel 
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areas  throughout  the  pooled  Mississippi  River  in  the  study  reach.  This 
area  is  dredged  frequently,  most  recently  in  1980. 

Station  8 — Inside  Bend  of  Main  Channel  Border 

The  inside  bend  habitat  selected  for  sampling  is  located  along  Stag 
Island  (Figure  3.3-3)  on  the  Illinois  side  of  the  river  near  River 
Mile  248. 5R.  The  current  is  slower  than  that  of  the  main  channel,  and 
cover,  such  as  log  snags  or  fallen  trees,  is  uncommon.  Bottom  depths  of 
5  to  15  feet  are  found  in  the  area.  Soft  bottom  substrates  typical  of 
the  reduced  current  are  characteristic  in  this  habitat.  This  area 
recently  received  dredged  material  (1973). 

Station  9 — Outside  Bend  of  Main  Channel  Border 

Outside  bend  samples  were  collected  opposite  the  inside  bend  sampling 
area,  adjacent  to  Maple  Island  near  River  Mile  248. 5L  (Figure  3.3-3). 
Shoreline  features  in  the  area  consist  of  mud  and  sand  bars.  Water 
depth  varies  from  6  to  15  feet  and  currents  are  swifter  than  the  inside 
bend.  Log  snags  are  uncommon.  This  site  was  dredged  and  received 
dredged  material  in  1973. 

Station  10 — Straight  Stretch  of  Main  Channel  Border 

The  straight  stretch  channel  border  sampling  station  is  located  near  the 
Illinois  bank  at  River  Mile  251  (Figure  3.3-3).  The  area  is  typically  5 
to  12  feet  deep.  Current  speed  varies  with  river  stage,  but  is 
generally  much  slower  than  main  channel  current.  This  site  was  dredged 
most  recently  in  1966. 

Station  11 — Side  Channel 

The  side  channel  selected  for  sampling  was  located  between  Sterling 
Island  end  the  Missouri  bank  near  River  Mile  251.3.  The  current  varies 
between  swift  and  slow  depending  on  the  specific  location  within  the 
side  channel.  Fallen  trees  and  log  snags  are  coonon  in  the  area.  Water 
depth  near  shore  is  approximately  3  to  5  feet. 
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Station  12 — Natural  Littoral 

Natural  littoral  areas  are  abundant  at  shoreline  locations  throughout 
the  Winfield  study  area.  The  area  selected  for  sampling  is  located 
along  the  Illinois  bank  near  River  Mile  252.  Mud  and  sand  banks,  few 
fallen  trees,  moderate  currents,  and  shallow  depths  (2  to  8  feet) 
characterise  the  area.  This  area  received  dredged  material  in  1980. 

Station  13 — Revetted  Littoral 

Revetted  littoral  areas  are  less  abundant  than  natural  littoral  areas  at 
the  Winfield  study  site.  Collection  at  the  revetted  littoral  habitat 
was  made  along  the  shoreline  of  Sterling  Island  near  River  Mile  252 
(Figure  3.3-3).  The  current  along  the  revetted  area  is  swifter  than 
that  of  the  natural  littoral  area.  Habitat  diversity  is  minimal,  with 
large  boulders  composing  the  entire  habitat  along  the  island.  Depths  of 
3  to  12  feet  are  found  throughout  the  area. 

SAMPLING  SITE  3 

Sampling  Site  3  is  the  northernmost  open  river  sampling  location.  The 
site  is  located  near  Ste.  Genevieve,  Missouri  between  Mississippi  River 
Miles  115  and  132  (Figure  3.3-4).  This  17-mile  stretch  of  river 
includes  all  the  open  river  habitats.  The  general  area  is  characterised 
by  swift  currents,  narrow  river  width,  frequent  barge  traffic.  Islands, 
side  channels,  and  other  backwater  areas  are  uncomon  in  the 
Ste.  Genevieve  study  area. 

The  following  specific  habitats  were  studied  at  the  Ste.  Genevieve 
sampling  site. 

Station  7— Main  Channel 

The  main  channel  habitat  sapling  location  is  near  River  Mile  117,  iriiere 
the  current  is  swift  regardless  of  river  stage.  Water  depths  are 
typically  20  to  35  feet  throughout  the  channel.  This  area  is  frequently 
dredged,  most  recently  in  1981. 


3-20 


1 


GRTI I I-ECO-S . 1 /STDY3 . 14 
5/06/82 


Station  8 — Inside  Bend  of  Main  Channel  Border 

Samples  for  the  inside  bend  channel  border  habitat  were  collected  near 
Beaver  Island  at  River  Mile  116. 5R  (Figure  3.3-4).  Current  speed  is 
less  than  the  main  channel  areas,  and  sand  and  gravel  substrates  are 
common.  Depths  of  7  to  15  feet  are  also  common  in  the  area.  This  area 
most  recently  received  dredged  material  in  1980  and  1981. 

Station  9 — Outside  Bend  of  Main  Channel  Border 

The  outside  bend  habitat  selected  for  sampling  is  located  near  the 
Illinois  bank  at  River  Mile  117.  The  area  is  partially  revetted  and  two 
small  creeks  enter  the  river  at  the  sampling  area.  Current  velocities 
are  swift  regardless  of  river  stage.  Depths  are  typically  7  to  20  feet 
with  a  portion  of  the  area  about  5  feet  deep  due  to  a  limestone  ledge 
outcropping  along  the  river  bank.  This  area  most  recently  received 
dredged  material  in  1977. 

Station  10 — Straight  Stretch  of  Main  Channel  Border 

The  straight  stretch  habitat  location  selected  for  sampling  is  located 
at  River  Mile  119  along  the  Illinois  side  of  the  river.  The  bank  is 
partially  revetted  at  the  site,  with  some  log  snags  and  generally  swift 
currents  typical  in  the  area.  Sand  substrates  are  common;  average  depth 
is  10  to  15  feet.  This  site  received  dredged  material  in  1976. 

Station  11 — Side  Chawnel 

The  majority  of  sampling  took  place  at  the  Kaskaskia  side  channel 
located  near  Beaver  Island  at  River  Mile  11 7R.  Mussel  sampling  was 
conducted  at  the  Kaskaskia  side  channel  and  at  Moro  Chute,  River  Mile 
120.  The  Kaskaskia  side  channel  has  variable  water  flow  depending  on 
river  stage.  The  channel  becomes  cut  off  from  the  river  during  low 
river  stages  (St.  Louis  gauge  6  feet  or  lower).  This  area  was  the  site 
for  the  rotenone  collection  portion  of  the  study.  The  area  typically 
has  a  mud,  silt,  and  sand  substrate  with  some  fallen  trees  and  log 
snags.  The  «  •  ?rage  depth  in  this  side  channel  is  about  4  feet  with  a 
few  20-foot  deep  holes. 
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Station  12 — Natural  Littoral 

Natural  littoral  habitats  are  less  abundant  than  modified  areas  (dike 
fields,  revetted  areas)  at  this  site.  Collections  were  made  along  the 
right  bank  of  the  inside  bend  at  River  Mile  117.  The  area  has  varying 
water  depths  due  to  sand  bar  deposition  and  a  few  fallen  trees  and  log 
snags.  Hater  depths  in  sampled  areas  are  typically  3  to  6  feet.  This 
area  most  recently  received  dredged  material  in  1980  and  1981. 

Station  13 — Revetted  Littoral 

Revetted  littoral  habitats  are  common  at  the  Ste.  Genevieve  sampling 
site,  and  are  typically  located  along  the  bank  at  outside  bends.  The 
area  selected  for  sampling  was  located  near  River  Mile  118  on  the 
Illinois  bank  above  the  confluence  of  the  Kaskaskia  River 
(Figure  3.3-4).  The  area  is  characterised  by  sand  and  rock  substrates, 
swift  currents  dependent  on  river  stage,  and  low  habitat  diversity. 

River  depths  were  variable  at  this  habitat.  Depths  of  1  to  3  feet  are 
typical  immediately  adjacent  to  the  bank,  while  depths  of  5  to  12  feet 
are  typical  10  to  15  feet  riverward  of  the  bank. 

Station  14— Pile  Dike 

Pile  dike  habitat  is  uncommon  throughout  the  GREAT  III  segment  of  the 
Mississippi  River.  Many  of  the  pile  dikes  which  do  exist  are  in  a  state 
of  decay  or  have  been  incorporated  into  stone  dikes.  The  pile  dike 
habitat  selected  for  investigation  was  limited  to  a  few  small  dikes  that 
have  been  partially  modified  by  additions  of  large  amounts  of  stone  at 
River  Mile  127R.  This  habitat  has  reduced  current,  mud  and  sand 
substrates  (mud,  silt  deposition  behind  the  dikes),  and  depths  ranging 
from  d  to  10  feet.  This  area  most  recently  received  dredged  material  in 
1979, 


Station  15— 8 tone  Dike  -■ 

Stone  dikes  are  common  throughout  the  Ste.  Genevieve  site  and  are 
typically  located  along  straight  stretches  or  before  and  after  bends  in 
the  river.  The  dikes  are  set  perpendicular  to  the  current  and  are 
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covered  with  large  rocks  and  some  concrete  rubble.  The  stone  dikes 
selected  for  sampling  were  located  near  River  Mile  119  along  the 
Missouri  bank  (Figure  3.3-4).  Substrates  vary  from  silt  and  aud  near 
shore  to  sand  and  boulders  at  the  dike  tip.  Counter  currents  and  eddies 
are  typical  within  the  dike  fields.  Currents  are  swift  at  the  dike 
tips,  which  are  frequently  subaerged,  and  slack  near  the  dam  base.  This 
area  was  spoiled  most  recently  in  1977. 

Station  16 — Mouth  of  Tributary 

Only  one  tributary  aouth  large  enough  to  sample  is  located  in  the  study 
area.  This  tributary,  the  Kaskaskia  River,  has  been  channelized  with 
one  lock  and  daa  located  near  its  juncture  with  the  Mississippi  River  at 
River  Mile  117. 5L.  The  area  sampled  is  variable  in  depth  with  the  river 
stage  and  is  composed  of  mud  flats.  Vegetation  is  sparse  except  for 
small  willows  (Salix  spp.)  which  become  inundated  during  high  water, 
providing  habitat  diversity.  Currents  are  generally  slack  throughout 
the  area. 

SAMPLING  SITE  4 

The  river  reach  near  Cape  Girardeau,  Missouri  was  the  fourth  saapling 
site.  Collections  encompassing  all  ten  open  river  sampling  habitats 
were  aade  from  River  Miles  50  through  61  (Figure  3.3-5).  Current 
velocities  of  the  general  saapling  site  are  swifter  than  those  at  the 
Ste.  Genevieve  site.  Other  characteristics  include  heavy  barge  traffic, 
narrrw  river  width,  and  some  habitat  diversity  existing  as  natural 
littoral  near  small  tributarities  and  larger  side  channel  areas. 

The  following  stations  ware  studied  at  the  Cape  Girardeau  site. 

8tation  7— Main  Channel 

The  sain  channel  at  the  study  site  is  typically  swift  and  narrow 
throughout  the  area.  The  specific  saapling  site  is  located  near  River 
Mile  54.  Hater  depths  of  20  to  35  feet  are  coaaon.  The  main  channel 
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width  is  approximately  600  feet  throughout  the  sampling  area.  This  area 
was  dredged  most  recently  in  1979. 

Station  8 — Inside  Bend  of  the  Main  Channel  Border 

The  specific  habitat  area  selected  for  the  inside  bend  channel  border 
sampling  is  located  above  Picayune  Chute  near  River  Mile  55L.  The 
shoreline  in  this  area  contains  stone  dikes  and  natural  and  revetted 
littoral  areas.  Currents  are  less  than  main  channel  velocities  and 
habitat  diversity  in  the  form  of  log  snags  is  not  evident.  Bottom 
substrates  of  mud  and  sand  are  typical  of  the  area.  This  habitat  is 
generally  similar  to  the  inside  bend  area  sampled  at  Ste.  Genevieve. 

Station  9 — Outside  Bend  of  the  Main  Channel  Border 

Outside  bend  channel  border  collections  were  undertaken  on  the  Missouri 
aide  of  the  river  near  River  Mile  55.  The  current  is  swift  throughout 
the  area  and,  at  the  time  of  sampling,  the  current  at  the  downstream  end 
of  the  station  was  reversed  for  approximately  300  yards.  Water  depths 
are  10  to  30  feet,  with  variable  substrate  types  including  bedrock, 
gravel,  sand,  and  mid.  This  area  was  dredged  in  1979. 

Station  10 — Straight  Stretch  of  Main  Channel  Border 
Straight  stretch  channel  border  collections  were  suide  immediately 
downstream  of  the  outside  bend  sampling  area  near  River  Mile  53. 5R 
(Figure  3.3-5).  Current  velocity  is  less  than  that  of  the  outside  bend. 
Habitat  diversity  is  minimal  and  no  apparent  log  snags  or  other 
structures  are  visible  in  the  area.  The  river  bank  at  this  etatioh  is 
revetted  and  bottom  substrates  are  variable  including  rock,  sand,  and 
mud  substrates.  Typical  depths  ire  (  to  18  feet,  this  site  was  dredged 
in  1970  and  1980. 

8  tat  ion  11— Side  Channel 

Side  channel  collections  were  made  at  the  downstrsem  portions  of 
Picayune  Chute,  which  opens  at  the  rivet  near  River  Mile  53. 5L. 
Collections  were  made  in  the  side  channel  upstream  of  a1  dike  crossing 
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the  entira  chute  end  away  f root  the  main  river  influence.  Mater  depths 
vary  from  5  to  15  feet  in  aost  portions  of  the  chute,  except  in  the 
turbule^  water  area  below  the  closing  dike.  Here,  depths  range  froa  15 
to  50  feet.  During  saapling,  large  nuabers  of  fish  were  found  in  the 
area  immediately  below  the  chute  dike.  Bottoa  substrates  are  typically 
aud,  ailt,  and  detritus.  Current  velocity  is  slight  except  near  the 
dike.  Habitat  diversity  is  present  in  the  foras  of  fallen  trees,  log 
snags,  dike  teilwatere,  and  sones  of  variable  current. 


Station  12 — Katural  Littoral 

The  abundance  of  natural  littoral  areas  at  the  Cape  Girardeau  study  site 
is  similar  to  that  of  Ste.  Genevieve  in  that  natural  littoral  areas  are 
less  common  than  disturbed  areas  (revetted  areas,  dike  areas).  The 
natural  littoral  area  collections  were  made  upstream  of  Picayune  Chute 
near  River  Nile  56R  (Figure  3.3-5).  The  area  contains  mmeroua  fallen 
trees, and  log  snags.  Mud,  cilt,  detritus,  and  sand  substrates  are 
common,  and  typical  water  depths  rr3  to  6  feet.  This  site  most 
recently  .received  dredged  material  in  1970. 


Station  13 — Revetted  Littoral 

Revetted  littoral  eyeae  are  common  throughout  the  study  site.  Currents 
are  generally  swifter  at  the  revetted  areas  than  at  the  natural  areas. 
Collactions  were  undertaken  along  the  Missouri  bank  below  Seism  and 
Flora  Creeks  (Figur*  3.3-5).  Rock,  sand,  and  aud  substrates  are 
present.  Habitat  diversity  in  the  fora  of  fallen  trees  (Salix  sp.) 
occurs  during  high  water  periods*  Hater  depths  are  typically  1  to 
3  feet immediately  adjacent _rte  the  bask,  while  depths  of  5  to  12  feet 


are ^ typical  10  to  15  feet  riverward  of  the  bank 


Station  14—Pile  Dike 

Pile  dikes  are  uncommon  at  the  Cape  Girardeau  study  ait#.  Collections 
were  aage^fiefr  Rivar  Hile  62  a*  the  Missouri  side  of  the  riser  . 
(Figure  |*3r5).,  SagpUlt  at  this  site  was  conducted  at  one  full  pita 
dihf  in  «  degraded  coed i ties  end  one  oldpile  dike  thet  had  been 
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partially  modified  into  a  atone  dike.  Substrates  at  the  sites  are  mud 
and  sand;  depths  are  typically  2  to  5  feet.  Current  is  slack,  except 
near  the  distal  end  of  the  dikes. 

Station  15 — Stone  Dike 

Stone  dikes  are  common  throughout  the  study  area.  Samples  were 
collected  near  River  Mile  57R  above  Seism  and  Flora  Creeks  on  the 
Missouri  bank.  The  stone  dike  areas  are  similar  to  those  at  the 
Ste.  Genevieve  site.  The  dikes  are  set  perpendicular  to  the  current, 
with  typically  swift  currents  near  the  distal  end  and  slack  currents  at 
the  base.  Water  depths  and  substrates  vary  with  the  currents.  Deeper 
water,  8  to  20  feet,  with  sand  substrate  is  typical  at  the  distal  end  of 
the  dikes.  Shallow  water,  1  to  5  feet,  with  mud  silt  substrates  is 
found  at  the  base  of  the  dikes. 

Station  16 — Mouth  of  Tributary 

The  mouth  of  the  Seism  and  Flora  Creeks  (River  Mile  56R)  was  selected  as 
the  sampling  area  for  this  habitat  type  at  Cape  Girardeau 
(Figure  3.3-5).  Both  creeks  are  shallow  (2  to  6  feet)  and  narrow  (40 
feet  average  width).  Flora  Creek  is  more  turbid  with  less  habitat 
diversity  than  Seism  Creek,  which  has  numerous  log  snags  and  fallen 
trees.  Bottom  composition  is  mud,  and  water  current  velocity  is  slack. 
The  creeks  join  just  prior  to  their  confluence  with  the  Mississippi. 
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4.0  METHODS 

The  Methods  utilised  in  this  study  are  those  specified  in  the  project 
Scope  of  Work  or  in  project  initiation  nee tings  with  the  COE  and  FVWG. 
Hie  cfhairnan  and  nenbers  of  the  FWWG  provided  valuable  technical  advice 
and  review  throughout  the  study,  as  did  COE  personnel. 
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4.1  HABITAT  MAPPING 

BSE  prepared  habitat  maps  for  the  entire  GREAT  III  reach.  The  base  maps 
provided  by  the  COE  were  1:24,000  scale  topographic  maps  which  were 
drawn  and  compiled  into  21  sections  or  plates  (13  open  river,  8  pooled 
river)  by  the  U.S.  Geological  Survey  (1979).  The  habitat  maps  were 
produced  on  transparent  mylar  for  overlaying  on  the  USGS  base  maps. 

The  habitats  mapped  were  those  defined  in  Section  2.0.  Habitats  were 
designated  on  the  overlays  by  various  geometric  patterns.  Borders  of 
streams,  lakes,  and  ponds  were  drawn  in  ink  as  were  all  dikes  (wing 
dams).  The  boundaries  of  the  study  area  were  the  obvious  edges  of  the 
floodplains  (i.e.  bluffs  and  levees). 

Each  of  the  map  overlays  produced  shows  the  identified  aquatic  habitats 
and  dikes.  The  number  of  river  miles  covered  and  a  key  to  the  patterns 
which  designate  the  habitat  types  are  also  included  on  each  overlay. 

Several  sources  were  used  to  delineate  and  verify  the  aquatic  habitats 
mapped.  The  USGS  base  maps  were  the  primary  data  source  utilised  for 
the  open  river.  For  the  pooled  river,  both  the  USGS  base  maps  and  the 
maps  of  Yarbrough  and  Hensley  (1980)  served  as  important  data  sources. 
The  most  recent  navigation  charts  (U.S.  Army  1978,  1979)  were  also  used, 
particularly  for  locating  the  route  of  the  main  channel  and  the  dikes. 

Two  sets  of  aerial  photographs  were  utilised  to  verify  habitats  identi¬ 
fied  from  the  base  maps  and  navigation  charts.  One  set  of  photos  was 
dated  1975  and  had  a  scale  of  1:6,000  (Mark  Hurd  Aerial  Surveys,  Inc. 
1975).  The  second  set  of  photos  wsre  taken  for  the  COS  in  July  of  I960 
when  the  river  stage  was  approximately  5  to  6  feet  at  the  8t.  Louis 
gaga.  These  1:12,000  scale  photos  were  used  only  on  the  open  river. 

The  photos  were  viewed  with  a  Bauech  and  Lomb  soon  transfer  scope  to 
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conpare  locations  of  dikes,  islands,  and  side  channels.  Using  the 
scope,  the  overlay  images  were  transferred  onto  the  aerial  photographs 
at  the  same  scale  so  that  accurate  comparisons  were  possible.  Compari¬ 
sons  of  habitat  areas  were  hindered  by  differences  in  water  levels 
between  the  photos  and  the  overlays. 

After  the  habitats  were  identified  from  the  photographs  and  maps,  they 
were  delineated  on  transparent  sheets  to  overlay  the  USGS  base  maps. 

Acreages  of  each  habitat  were  then  measured  from  the  habitat  overlay 
maps. 

Areas  of  each  habitat  type  on  the  open  river  were  measured  using  a  polar 
planimeter.  To  ensure  accuracy,  three  planimeter  readings  were  taken 
for  each  unit  of  habitat,  and  these  were  averaged  to  provide  the  final 
figure.  Due  to  unanticipated  delays  in  mapping  the  aquatic  habitats  of 
the  pooled  river,  a  more  rapid  method  of  measuring  habitat  acreages  was 
required.  The  dot  grid  method  was  selected  for  use  on  the  pooled  river 
because  it  is  an  accurate  but  faster  alternative  to  the  planimeter 
method  (Avery  1968,  Mosby  1971).  Each  dot  on  the  grid  used  in  this 
study  represented  2.55  acres  on  the  1:24,000  scale  habitat  maps. 

Habitat  acreages  were  compiled  according  to  the  river  reaches  presented 
on  the  21  GREAT  III  base  maps.  In  addition,  total  habitat  acreages  were 
reported  for  the  open  and  pooled  river  segments  of  the  GREAT  III  study 
area.  Because  acreage  is  dependent  in  part  upon  water  level,  acreage 
calculations  from  BSE  maps  will  not  be  exactly  comparable  to  acreages 
measured  at  other  water  levels  or  water  years. 

Because  some  of  the  base  maps  compiled  by  the  USGS  used  information  sure 
than  10  years  old,  the  7WWG  hoped  to  identify  changes  that  had  occurred 
in  the  river  habitats  since  the  earliest  maps  were  drawn.  However,  a 
detailed  analysis  of  the  habitat  changes  would  require  production  of 
sets  of  maps  or  photographs  from  the  two  time  periods  at  comparable 
water  levels.  Unfortunately,  neither  of  these  sources  was  available 
and,  therefore,  only  gross  habitat  changes  ware  identified. 

i 

! 
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4.2  FIELD  SAMPLING 

The  methodologi.ee  and  equipment  utilised  in  the  field  sampling  portion 
of  the  GREAT  III  Ecological  Characterisation  were  generally  those  speci¬ 
fied  by  the  Fish  and  Wildlife  Work  Group  (FWWG)  in  the  contract  work 
scope.  Exact  methodologies  and  equipment  specifications  were  finalised 
in  a  project  initiation  meeting  with  the  COE  and  FWWG.  The  methods  and 
equipment  selected  were  those  that  the  FWWG  feels  are  most  effective  in 
sampling  the  various  aquatic  habitats  found  in  the  GREAT  III  reach. 
Methods  were  similar  to  those  used  in  GREAT  II  studies  and  in  previous 
studies  in  the  GREAT  III  reach.  This  allows  all  data  bases  to  be* 
compared.  Also,  data  from  other  studies  can  be  used  to  support  data 
collected  in  this  study. 

The  various  sampling  methods  used  in  each  habitat  type  are  indicated  in 
Table  4.2-1.  Table  4.2-2  designates  the  number  of  samples  to  be 
collected  as  per  the  Scope  of  Work.  Subsequent  text  describes  the  level 
of  sampling  effort  for  each  sampling  method.  Section  8.0  of  the  text 
discusses  gear  bias  and  sampling  problems  associated  with  the  various 
sampling  methods  utilized.  Table  4.2-3  provides  dates  of  each  sampling 
period  and  site. 

The  emphasis  in  the  field  sampling  program  for  this  study  was  on  the 
various  fish  communities  and  determining  the  habitat  associations  and 
utilization  of  habitat  by  species  and  groups.  Seven  methods  were  used 
to  sample  the  fisheries,  depending  upon  habitat  type: 
llectrofishing. 

Hoop  net. 

Gill  net,  . 

Trammel  net, 

Frame  (trap)  net, 

Iqhthyoplankton  net, 

Seine, 
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Otter  trawl,  and 
Chemo fishing. 

FISHERIES 

Electrofiahing 

A  boat-mounted  boom  type  electrofiahing  unit  was  used  throughout  the 
study.  Pulsed  D.C.  outputs  ranging  from  180  to  220  volts  and  7  to  12 
amps  were  used.  In  each  habitat,  two  30-minute  runs  were  made  during 
each  sampling  period.  Two  persons  performed  the  electrofishing,  one  as 
a  bow  net  ter  and  the  other  operating  the  boat  and  monitoring  equipment 
performance.  Most  stunned  fish  were  netted  and  placed  in  holding  tanks 
for  later  processing.  Some  stunned  fish  were  missed,  and  extensive 
manbers  of  gizzard  shad  necessitated  subsampling  of  representative  size 
ranges. 

To  the  extent  possible,  electrofiahing  efforts  focused  on  shallow  waters 
and  areas  of  cover  (snags,  brush).  If  currents  were  present, 
electrofishing  was  generally  accomplished  by  moving  with  the  current  to 
provide  more  control  over  boat  movements. 

Otter  Trawl 

Trawling  was  only  conducted  in  the  main  channel  and  tailwater.  The 
trawl  is  the  only  method  that  can  be  used  in  deep,  fast-moving  waters. 
The  trawl  used  was  a  20-foot,  1-inch  bar  mesh,  semi-balloon  otter  trawl, 
with  a  1/4-inch  cod  end  liner. 

In  the  main  channel,  three  10-minute  trawls  were  made  at  mid-depth  and 
three  on  the  bottom.  In  the  tailwaters,  only  three  mid-water  trawls 
were  made.  All  trawls  were  performed  against  the  current  at  sufficient 
speed  to  maintain  progress  through  the  water  but  to  prevent  capsizing. 

In  instances  where  curlrents  were  too  strong,  or  river  conditions 
hazardous,  trawling  was  not  performed  or  was  postponed  due  to  personnel 
safety  considerations.  Initially,  trawling  both  upstream  and  downstream 
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was  conducted,  without  significant  differences  in  results.  The  upstream 
tow  was  decided  upon  for  safety  reasons. 

Seine 

Seining  was  conducted  only  in  natural  littoral  sones  during  all  saaipling 
periods  when  flow  conditions  allowed  access  to  shallow  littoral  areas 
suitable  for  seining.  Two  hours  of  seining  were  conducted  during  each 
sampling  period  at  each  site.  Two  types  of  seines  were  used  for 
approximately  1  hour  each,  a  50-  by  6-foot,  1 /4-inch  mesh  seine  and  a 
25-  by  4-foot,  1/8-inch  me  ah  seine.  Seining  was  conducted  in  waters 
generally  less  than  5  feet  in  depth. 

Hoop  net 

Hoop  net  collections  were  made  during  each  sampling  period  in  those 
habitats  indicated  in  Table  4.2-1.  Hoop  nets  used  ware  2  1/2  feet  in 
diameter  with  7  hoopa  and  1-inch  square  mesh.  In  each  habitat  sampled, 

4  hoop  nets  were  placed  for  a  72-hour  collection  period.  Nets  were 
checked  and  emptied  daily.  Water  level  fluctuations  sometimes 
necessitated  minor  relocations  of  nets  on  a  daily  basis.  Nets  were  set 
with  the  mouth  opening  downstream.  Rets  were  not  baited. 

Gill  Met 

During  each  sampling  period,  24-hour  bottom  and/or  surface  gill  net  sets 
were  used  in  the  habitats  indicated  in  Table  4.2-1.  Nets  were  300  feet 
in  length  and  6-foot  deep.  Five  panels,  60  feet  in  length,  were  of  the 
following  square  mesh  and  sequence:  3/4-inch,  1-incb,  1  1/4-inch, 

1  1/2-inch  and  2-inch. 

8urface  sets  were  floated  on  the  surface,  and  bottom  sets  were  anchored 
just  off  the  bottom.  All  sets  were  placed  perpendicular  to  the 
shoreline,  with  smaller  meshes  near  shore.  With  gill  net  collections, 
note  was  made  regarding  mesh  sise  in  which  fish  were  collected. 

I 
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During  Che  last  quarter  of  sampling,  gill  nets  replaced  the  trammel  net 
collections  due  to  the  limited  success  of  trammel  net  methods. 

Depending  upon  depth,  either  a  bottom  or  surface  set  was  made  for  a 
24-hour  period  in  those  habitats  previously  sampled  with  the  trammel 
net. 

Transsel  Met 

Trammel  nets  were  used  during  the  first  three  sampling  periods  in  those 
habitats  indicated  in  Table  4.2-1.  Nets  were  initially  300  feet  in 
length  and  6  feet  in  depth.  After  the  first  sampling  period,  length  was 
reduced  to  150  feet  for  easier  deployment.  Mesh  was  2-inch  square 
throughout.  Nets  were  not  set,  but  were  surface- floated  perpendicular 
to  the  current.  During  each  sampling  period,  two  10-minute  floats  were 
made  in  each  habitat  sampled.  Because  of  low  yield  with  this  stethod, 
trammel  nets  were  replaced  by  stationary  gill  net  sets  during  the  fourth 
sampling  period. 

A  majority  of  fish  collected  by  the  above  methods  were  handled  in  the 
field.  All  individuals  were  identified  and  measured  (total  length); 
smaller  individuals  were  preserved  for  laboratory  processing.  Notes  of 
maturity,  parasitism  or  other  unusual  features  were  also  made  as 
appropriate. 

Frame  (Trap)  Net 

Frame  nets  were  utilised  in  each  habitat  as  indicated  in  Table  4.2-1,  in 
all  sampling  periods.  The  nets  were  of  the  following  dimensions: 

Two  3x6  foot  leading  frames. 

Four  2- foot  diameter  hoops, 

One  50x3.5  foot  lead, 

Two  15x3.5  foot  wings,  and 
3/4-inch  bar  mesh. 

Nets  were  set  in  water  sufficiently  shallow  to  allow  some  portion  of  the 
net  to  be  out  of  the  water  (minimising  mortality  of  turtles  caught)  and 
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to  allow  lead  to  extend  to  shore.  Nets  were  set  with  lead  perpendicular 
to  net  and  shore,  with  the  wings  set  at  approximately  45*  angles  to  the 
net  body.  Three  nets  were  set  concurrently  for  24  hours  in  each  habitat 
sampled,  during  each  sampling  period.  Nets  were  emptied  early  each 
morning  to  minimise  mortality  of  fish  and  turtles  caught. 

Ichthyoplankton 

Ichthyoplankton  collections  were  made  during  each  sampling  period  in 
those  habitats  indicated  in  Table  4.2-1.  Collections  were  made  with  a 
tandem  conical  net  sampler.  The  nets  were  of  500-micron  mesh  nitex 
netting,  having  a  0.5  m  diameter  mouth.  Nets  were  metered  with  a 
general  oceanics  mechanical  flow  meter.  Two  nets  were  mounted  in  a 
tandem  frame  for  simultaneous  towing  and  replication.  During  each 
sampling  period,  a  single  10-minute  tow  of  the  tandem  nets  was  stsde  in 
each  pf  the  habitats  sampled.  Tows  were  made  in  daylight  hours,  at  or 
near  the  water  surface.  After  sampling,  nets  were  washed,  the  contents 
concentrated  by  washing,  and  the  organic  contents  preserved  in 
10  perceat  neutral  buffered  formalin. 

Chemofishing 

The  chemofishing  survey  was  undertaken  of  September  24,  25,  and  26, 

1981.  During  this  period  and  for  several  days  prior  to  and  after  the 
survey,  the  Kaskaskia  side  channel  was  cut  off  from  the  Mississippi 
River.  Baaed  on  data  received  from  the  St.  Louis  COE  it  was  determined 
that  the  Kaskaskia  side  channel  is  cut  off  when  the  St.  Louis  stage 
reaches  approximately  8  feet.  Sampling  was  undertaken  at  a  St.  Louis 
stage  of  5  feet.  Based  upon  data  received  from  the  St.  Louis  COB,  the 
Kaskaskia  side  channel  at  this  stage  contained  approximately  11.5 
surface  acres,  45-acre-feet,  and  1.5  miles  of  shoreline.  Shoreline 
measurements  and  depth  profiles  undertaken  prior  to  chemofishing 
confirmed  these  dimentaions. 

Data  received  from  the  St.  Louis  COE  and  confirmed  in  the  field 
indicated  that  57  percent  of  the  water  was  0  to  4  feet  in  depth, 
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35  percent  4  to  10  feet  in  depth,  and  8  percent  greater  than  10  feet 
deep. 

Cheao fishing  was  undertaken  using  a  5  percent  emulsified  rotenone 
solution  as  described  in  Bennett  (1971).  The  rotenone  was 
surface-applied  along  the  side  channel  circumference,  as  well  as  by 
making  concentric  circles  around  the  side  channel  from  the  shoreline  to 
the  center.  Rotenone  was  also  released  into  the  deeper  water  zones. 

This  was  accomplished  by  pouring  rotenone  through  a  weighted  hose  into 
the  deeper  waters,  at  varying  depths,  while  making  a  zigzag  pattern  in 
the  deep  water  areas. 

Sixty  gallons  of  5  percent  rotenone  solution  were  released  into  the  side 
channel  producing  an  approximate  concentration  of  4.0  ppm.  This 
concentration  is  higher  than  1  to  3  ppm  suggested  for  complete  kills 
(Bennett  1971).  To  verify  the  effectiveness  of  chemofishing,  2  hoop 
nets  (each  with  3  carp  and  3  channel  catfish)  were  set  in  the  deeper 
water  areas  of  the  side  channel.  At  the  end  of  the  first  day,  the  nets 
were  checked.  One  net  was  found;  all  fish  in  the  net  were  dead.  The 
remaining  net  was  not  found. 

The  rotenone  was  applied  between  10  «.m.  and  12  p.m.  on  September  24, 
1981.  Immediately  after  application,  the  crews  began  dip  netting  the 
dying  fish  as  they  came  to  the  surface.  The  fish  were  taken  from  the 
water,  and  brought  to  a  central  location  on  the  bank  for  processing. 
Processing  consisted  of  identification,  enumeration,  weighing, 
measuring,  and  disposing  (burying)  of  all  fish  collected.  By  the  end  of 
the  first  day,  few  newly  killed  fish  appeared  to  be  surfacing.  The 
second  and  third  days  were  spend  processing  the  remaining  fish. 
Subsampling  procedures,  including  bulk  weighing  and  visual  counts  of  the 
remaining  fish,  were  employed  to  aid  in  the  complete  inventory  of  all 
fish  within  the  side  channel. 
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Based  upon  the  large  nuaber  of  fiah  collected  and  the  death  of  the  fiah 
in  the  hoop  net ,  it  is  believed  that  most,  if  not  all,  of  the  fish  in 
the  side  channel  were  killed  and  inventoried.  However,  it  is  not  known 
how  many  fish  died  and  sank  to  the  bottom  before  they  could  be 
recovered. 

BENTHOS 

Benthic  aacroinvertebrate  collections  were  made  with  a  petite  ponar 
dredge  in  the  habitats  indicated  in  Table  4.2-1.  During  each  sampling 
period  three  dredge  grabs  were  taken  in  each  habitat.  The  three  grabs 
were  washed  in  the  field  with  a  Ho.  30  aesh  sieve  bucket,  composited 
into  a  single  saaple  and  preserved  in  10  percent  buffered  neutral 
formalin.  No  saapling  of  hard  substrates  (e.g.  revetments,  dikes) 
occurred . 

Mussels  were  collected  using  a  10-foot  crowfoot  brail,  constructed 
according  to  specifications  provided  by  the  FWVfG.  During  each  saapling 
period,  two  10-minute  tows  were  nude  in  each  habitat  sampled.  Tow  speed 
was  held  to  a  level  necessary  to  aaintain  progress  while  keeping  the 
brail  hooks  on  the  bottom.  All  tows  were  made  downstream. 

Fingernail  claa  data  were  collected  at  4  locations  in  the  pooled  river 
during  late  March  and  early  April,  1982.  Collection  sites  were 
determined  by  the  FWWG  and  ESB  based  upon  fall  and  winter  1981/82  aerial 
surveys  of  diving  duck  concentrations  (Illinois  Natural  History  Survey) 
and  the  historic  locations  of  diving  duck  concentrations.  At  each 
selected  site,  triplicate  composited  petite  ponar  grabs  were  made  at  six 
discrete  locations.  Bottom  strata  were  visually  estimated  at  each 
sampling  location.  River  flow  (estimated),  temperature,  dissolved 
oxygen,  pH,  and  ammonia  concentration  data  were  measured  at  one  locetion 
at  each  site.  Laboratory  processing  entailed  the  handpicking  of  all 
mollusc  and  mollusc  shells  from  the  samples.  Ail  sphaerids  in  the 
collections  were  identified  to  the  lowest  practical  taxon  (genus). 
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QUALITATIVE  METHODS 

Qualitative  observation*  were'aade  throughout  the  study  to  deteraine 
utilisation  of  the  study  reach  by  aasnals,  birds,  reptiles,  and 
aaphibians.  During  all  saapling  efforts,  a  record  was  kept  of  birds, 
aaaaals,  and  herpetofauna  observed.  In  addition,  aud  flats  and  river 
banks  were  routinely  searched  for  tracks  and  other  signs.  The  eaphasis 
in  this  part  of  the  study  was  to  deteraine  the  doainant  faunal 
communities  and  species  present  in  various  aquatic  and  seai-aquatic 
habitats. 

In  addition  to  faunal  observations,  notes  were  kept  on  occurrence  of 
aquatic  aacrophytes  and  other  unique  or  natural  features  throughout  the 
study  period. 
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4.3  LABORATORY 

Upon  return  from  the  field,  ell  saaples  were  logged-in,  nunbered,  end 
propped  stored  far  future  process ing.  Sorting  of  benthos  end  ichthyo- 
plenkto*  at*  done  ia  mbits  pen*  under  Lighted  negnifiers.  Fish  saaples 
were  identified  tad  measured.  in  sosm  ceees,  the  volume  of  senples 
necessitated  sub snap ling  of  benthos.  Totel  voluaes  were  split  end  the 
processed  to lias  recorded. 


Xdeat ificet ion  ass  perforaed  by  standard  compound  end  dissecting 
microscopy.  The  following  taxonomic  keys  were  consulted  in  asking 
identifications: 

Brinkhurst,  1975 


lurks,  1953 
Kdaonson,  1959 
Fish,  1932 
Hilseohoff,  1975 
Rogue,  et  el. ,  1976 
Lippson  and  Moran,  1974 
Mansueti  end  Berdy,  1967 
Mneen,  1973 
May  and  Gas away ,  1967 
Pennak,  1978 
Ffleiger,  1975 


Ross,  1944 

Saith,  1979 

Higgins,  1977 

Merritt  and  Cuaains,  1978 

Bolsinger,  1972 

8chuster  and  Etnier,  1978 

Mackieet  al.,  1980 

Edmunds  et  al. ,  1976 

Beck,  1975 

Johann sen,  1937 

Curry,  1961 

Saether,  1977 


Meat i fleet loos,  using  current  nomenclature,  of  aquatic  organisms  were 
made  to  the  following  taxonomic  lerels: 

Adult  fish  *  species 

Larval  fish  -  species,  as  practical 

Hotas  -  class 

Diptera  -  family  or  gsntts 

Iphaaa ropier a,  Plecoptera,  Tricboptera  -  species,  as  practical 
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Odonata  -  family 
Mussels  -  species 

Snails,  Crustaceans,  Other  Banthic  Organisms  -  order. 

ESB  has  maintained  a  voucher  collection  of  all  benthos  (including 
mussel)  tana  collected  and  apaclmens  of  all  smaller  fish  species 
collected. 
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4.4  DATA  CALCULATIONS  AND  ANALYSIS 

Mo  significant  statistical  analyses  were  conducted  with  the  data 
collected  in  this  study,  due  to  the  numerous  variables  of  sampling 
methods,  river  conditions  and  time  spread  during  individual  sampling 
periods.  However,  a  number  of  calculations  were  made  to  allow 
characterisation  of  habitats  and  biota  and  to  compare  habitats,  seasons, 
and  sampling  methods  and  areas. 

For  the  benthic  invertebrate  data,  estimates  of  percent  occurrence  and 
density  (No./m^)  were  calculated  as  were  diversity  and  evenness 
indices.  For  fisheries  data,  percent  occurrence  and  CPE  (catch  per  unit 
effort)  were  calculated  as  were  diversity  and  evenness  indices. 
Length-frequency  analyses  were  conducted  on  the  major  species  for  each 
habitat  type. 

The  Shannon-Weaver  index  (Odum,  1971)  was  used  to  calculate  species 
diversity: 

d  *  (I  — )  Log  (X  — ) 

N  N 

where:  n  *  #  individuals  in  ic^  taxa 
N  ■  #  individuals  in  sample. 

Where  all  organisms  were  not  identified  to  the  sam  taxonomic  level,  as 
with  many  of  the  benthos  samples,  diversity  was  calculated  assuming  one 
species  per  genus  or  family  in  which  no  species  was  assigned  by 
identification.  Thus  the  calculated  diversity  values  were  probably 
slightly  conservative. 

The  evenness  index  (Odum,  1971)  wes  calculated  using  the  following 
formula: 
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e  ■  d , 

'Loge  (No.  Species  or  Taxa). 

Taken  together,  the  diversity  and  evenness  provide  useful  comparative 
tools  for  evaluating  biotic  coamninities,  assuming  similar  sampling 
methods  and  effort  are  used.  Higher  diversity  and  evenness  values 
generally  suggest  more  stable,  healthy  biotic  communities  experiencing 
few  environmental  or  ecological  stresses.  The  reverse  is  indicated  by 
low  diversity  and  evenness  values. 

For  the  benthos,  two  types  of  diversity  and  evenness  values  were 
calculated.  Because  of  the  heavy  domination  of  Oligochaeta  in  the 
samples  collected,  values  were  calculated  including  and  not  including 
the  Oligochaeta,  in  an  attempt  to  characterise  the  non-oligochaete 
benthos  and  emphasize  the  importance  of  non-oligochaetes  in  the 
benthos. 

Utilizing  diversity  and  evenness  indices  to  describe  or  compare  biotic 
communities  must  be  done  or  interpreted  carefully.  Information  on  the 
pollution  or  ecological  sensitivity,  life  history  requirements, 
taxonomic  composition,  and  productivity  must  also  be  considered  in 
combination  with  index  values. 
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4.5  SAMPLING  PERIODS  AMD  ASSOCIATED  RIVER  CONDITIONS 

River  conditions  in  the  GREAT  III  reach  during  1981  were  atypical  and 
highly  variable.  Figures  4.5-1  through  4.5-6  compare  river  stages  and 
flows  during  1981  and  the  study  period,  with  statistical  averages  from 
historical  data. 

The  first  quarter  of  1981  was  characterised  by  near-record  low  water 
levels  throughout  the  Upper  Mississippi  River,  as  was  true  during  most 
of  1980.  The  second,  and  a  majority  of  the  third,  quarter  of  1981  saw  a 
return  to  high  water  levels  with  flood  stage  or  near-flood  stage 
conditions  occurring  on  several  occasions.  Water  levels  remained 
atypically  high  throughout  the  sisnmer  and  did  not  return  to  lower,  more 
typical  levels  until  late  September.  Fall  and  early  winter  river 
conditions  were  generally  typical,  with  river  levels  stabilising  at 
relatively  low  levels.  Reduced  precipitation  decreased  the  inputs  of 
surface  runoff  into  the  Mississippi  basin. 

As  a  result  of  these  unusual  river  conditions,  the  spring,  summer,  and 
first  half  of  the  fall  sampling  period  were  affected  by  abnormally  high 
and  unstable  river  conditions.  River  conditions  during  the  last  half  of 
the  fall  sampling  period  and  the  winter  sampling  period  were  more 
typical.  Section  8.0  discusses  the  effects  of  the  river  conditions  on 
the  field  data  collection  efforts. 

X 

Also,  as  a  result  of  the  high  water  conditions  during  the  year,  a 
majority  of  side  channels  remained  flowing  throughout  the  study.  The 
notable  exception  was  the  Kaskaskia  aide  channel,  which  was  cut  off  in 
early  fall.  The  other  side  channels  sampled  flowed  throughout  the  study 
period.; 
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5.0  HABITAT  CHARACTERIZATION 
5.1  HABITAT  MAPS  AMD  ACREAGES 

Maps  of  aquatic  habitats  of  both  open  and  pooled  river  segments  of  the 
GREAT  III  reach  are  presented  in  Figures  5-1  to  5-53.  Each  of  these 
figures  represents  a  4-10  mile  segment  of  one  of  the  21  GREAT  III  base 


Both  habitat  maps  and  geophysical  base  maps  are  provided  in  Figures  5-1 
to  5-53.  A  key  to  the  habitat  symbols  is  provided  in  a  frontispiece  to 
the  maps.  All  maps  shown  in  this  report  are  1:48,000  scale;  full  size 
(1:24,000  scale)  original  mylar  habitat  maps  were  provided  to  the 
St.  Louis  COE. 

Tables  5.1-1  and  5.1-2  provide  the  acreages  of  each  habitat  type  and  the 
total  aquatic  habitat  acreage  in  the  GREAT  III  reach.  Acreages  of  each 
habitat  type  are  compiled  according  to  the  reaches  shown  on  the 
GREAT  III  base  maps. 
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Acreage*  and  Ptrctnti|ti  of  Aquatic  Habitat*  in  tha  Pooled  River 
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Figure  5-2 
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GEOPHYSICAL  BASE  MAP. 
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Figure  5-K) 

GEOPHYSICAL  BASE  MAP. 
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Figure  5*23 

GEOPHYSICAL  BASE  MAP, 

MISSISSIPPI  RIVER  MILES  135.9*141 
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AQUATIC  HABITATS, 
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Figure  5-29 

GEOPHYSICAL  BASE  MAP. 
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Figure  5-36 
AQUATIC  HABITATS, 
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Figure  5-43 

GEOPHYSICAL  BASS  MAP. 

MMSiSSPPI  MVCft  MILES  238-241.5 
sounces.-  us.  — oioicm.  sumviy,  it?*/  uc,  me.,  iws 


5-88 


GREAT  III  ECOLOGICAL  CHARACTERIZATION 
St  Louie  District  Army  Corps  of  Engineers 


Hpin  5*43 
AQUATIC  HMMTftrt. 

tmmmm  wvm  mrjs  233*241.5 

MUMS:  MS  me ,«!« 


5-90 


GREAT  III  ECOLOGICAL  CHARACTERIZATION 
SL  Louis  District  Army  Corps  of  Engineers 


Figure  5*45 

AQUATIC  HABITATS, 
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GEOPHYSICAL  BASE  MAP. 
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Figure  5-51 

AQUATIC  HABTTAT8, 
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The  main  channel  habitat  aeraaga  variaa  between  23  and  51  percent  of  the 
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6.0  BENTHIC  INVERTEBRATE  AND  FISHERIES  RESULTS  AND  DISCUSSION 


The  goal  of  this  section  is  to  concisely  characterise  the  biotic 
communities  of  the  aquatic  habitats  within  the  GREAT  III  study  area  and, 
wore  importantly,  to  identify  those  comuni ties  and  ecological  features 
significant  to,  and  associated  with,  each  habitat  type.  Sections  6.1 
and  6.2  provide  brief  synopses  of  dotal  nan  t  taxa,  abundance,  density,  and 
other  population  parameters.  The  remaining  sections  describe  biotic 
communities,  population  parameters,  and  key  ecological  features  of  each 
habitat  and  identify  those  habitats  of  significance  from  a  biotic  and/or 
ecological  sensitivity  standpoint. 
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6. 1  SYNOPSIS  OF  BENTHIC  INVERTEBRA^  RESULTS 

Table  6.1-1  lists  the  tsxe  collected  during  the  study.  Tables  6.1-2 
through  6.1-5  present  parameters  af  density  (no./m?),  diversity 
(Shannon-Weaver),  evenness,  number  of  tail,  and  number  of  individuals 
for  each  sampling  area  and  each  habitat.  Table  6.1-6  summarises  benthic 
diversity  and  evenness  data  by  habitat.  Table  6. 1-7 ^summarises  benthic 
density  data  by  habitat.  Appendix  B  contain*  a  series ’Of  tables 
indicating  seasonal  occurrence  of  taxa  and  population  par see  tars  for 
each  taxon  by  season,  sampling  area,  and  habitat.  >  ’  > 

All  samples  were  collected  with  a  petite  Ponar  dredge,  which  is v 
effective  only  in  soft  substrates.  No  qualitative  collections  from  hard 
substrates  were  made.  Hard  substrates  typically  can  support  more 
diverse  benthic  communities  and  taxa  not  found  in  soft  substrates. 
Sampling  hard  substrates  (e.g.,  rock  riprap,  logs,  snags)  during  the 
course  of  the  study  probably  would  have  increased  overall  diversity  and 
taxonomic  representation. 

Benthic  invertebrate  data  collected  during  the  study  consistently 
indicated  numerical  dominance  of  the  benthos  by  Oligochaeta  (worms)  in 
all  habitats  and  seasons.  Overall,  oligochaetes  made  up  75  to 
80  percent  of  the  total  nrnsber  of  benthic  organisms  collected  and 
50  percent  or  more  of  nearly  all  individual  samples. 

Diptera  (flies),  notably  of  the  families  Chironomidae  and 
Ceratapogonidae,  were  generally  second  in  abundance  and  distribution. 
More  than  35  species  of  chironomide  were  collected,  indicating  a  diverse 
chironomid  fauna.  Ephemeroptera  (mayflies),  especially  the  genera 
Hexagenla  and  Pentagenia,  were  also  common  and  quite  widely 
distributed. 
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In  addition,  those  habitats  of  reduced  current  and  water  depth  which 

4(>  ,  .  .  -  ,  .  >1  it'  1  >3  t  V‘ 1  !  S  T'.vi  fc  ,  .  ;tl 

provided  Cor  were  in  proximity  to)  hard  or  stable  substrates  yielded 
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greater  density  and  diversity  of  benthic  fauna.  Navigation  pools,  river 
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lakes,  sloughs,  side  channels,  dike  fields,  and  littoral  sones  were  key 

.  .v,i  >,r, ,  3 (!:*  i- j  '  *43¥'t  dtil 

benthic  habitats. 


Seasonal  changes  in  the  taxonomic  composition  and  relative  abundance  of 
the  benthos  were  not  generally  significant,  due  to  the  domination  of  the 
benthos  by  Oligochaeta  during  all  sampling  periods.  Although  total 
benthos  density  declined  in  fall  and  winter,  the  percent  composition  by 
Oligochaeta  did  not  vary  as  greatly. 

A  majority  of  those  taxa  sure  closely  associated  with  flowing  waters, 
the  Epheneroptera,  Trichoptera  and  Odonata,  were  more  common  during  the 
fall  and  winter  sampling  periods  due  in  part  to  1)  life  cycle  features, 
2)  overall  reduction  in  high  water  levels,  and  3)  strong  currents  during 
spring  and  summer.  Diptera  taxa,  although  found  commonly  in  all 
seasons,  were  reduced  in  occurrence  and  abundance  during  the  winter 
sampling  period,  probably  due  to  emergence. 

Both  the  total  number  of  taxa  collected  in  each  sampling  area  and  the 
average  number  of  taxa  per  habitat  varied  on  a  seasonal  basis,  although 
no  distinct  trends  are  evident.  In  general,  the  average  number  of  taxa 
collected  was  greater  in  the  summer  and/or  fall  sampling  period.  The 
total  number  of  taxa  collected  per  sampling  area  was  also  generally 
greater  in  the  summer  and/or  fall.  These  trends  were  not  strong,  end 
differences  may  not  be  statistically  significant. 

Although  changes  in  taxonomic  composition  were  not  numerically 
significant,  in  most  habitats  or  saapling  areas,  changes  in  composition 
and  relative  abundance  ware  suffieieat  to  cause  changes  in  divertilyy 
Natural  population  cycles  and  changing  environmental  conditions  pt^dueed 
slight  changes  in  coaposition  but  dramat ic ' changes  in  density  " 

the  year. 
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In  general,  divereity  increased  through  the  iiwr  and  fall,  vithp 
U  diversity  variable  depending  upon  habitat  type.  Density  values 
regularly  were  highest  in  the  spring  saapling  period  and  declined 
through  the  remainder  of  the  sampling  period. 
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Table  6.1-1.  T«x«  of  Benthic  Invertebrate*,  GREAT  III  Beech 


Neaatoda 

Oligocbeeta 

Hirudinea  { 

Isopoda 

Asellus  spp.  « 

A.  interned  in* 
Hydracarina  ' 

Ineecte 
Colleabola 
Epheaeroptera 
Potaaanthidae 
Pot  sawn  thus  *pp. 
Epheoeridae 
Hcxagenia  app. 
Hexajenie  liubata 
Pent eg enia  vitt igcra 
Ephoron  app. 

Caenidae 
Caenis  spp. 

Baetidae 
Baeti*  spp. 
Beptageniidae 
Stenoneaa  spp. 
Odonata 
Gonphidae 

Droswgoaphua  spp. 
Coenegrlonidae 
Artie  app. 

Hemiptera 
Cor ix idee 
Trichoptera 
Ph i lopot aaidae 
Maureclipals  spp. 
Hydrops ychidae 
Potaayia  flava 
Hydrcipsycha  orri* 
cheuajtogacK^pp. 
Leptoceridae 
Caraclea  spp. 
Coleoptera 
Hydrophilidee 
larosas  app. 

ElSSaT" 

Hgeiaa  •»* 

Pabiraphie  app. 


(Agnatic  earthworks)  - 

(Leeches)  .  . 

(Aquatic  M* 


(Rater  sites) 
(Sprinftails) 

(Mayflies). 
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Table  4.1-1 


3  v*  H 


(Plica) 

(Phantoa  aidgea) 

(Biting  aidgaa) 
(ttidgca) 


Diptera 

ChaoboridaO 
Chaoborua  app. 
Ceratopogonidae 
Chironoaidaa 
Tanypodinaa 
Pant ana uriai 
Pantanaura  app 
K  havijhroM 


Coalotanypodini 
Coclot anypua 
C.  conelaaa* 
Chironoainae 
Chironoaini 
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6.2  SYNOPSIS  OF  FISHERIES  DATA 

Quarterly  field  sampling  efforts  during  the  study  yielded  22, 574  fish'. 

Sixty-nine  identifiable  taxa  were  represented  (Table  6.2-1). 

Table  6.2.2  presents  the  fish  categories  utilised  in  subsequent 

discussions  and  indicates  the  species  in  each  category.  Table  6.2-3 

lists  by  saupling  area  the  number  and  relative  abundance  (percent)  of 

all  fish  taxa  collected.  In  terms  of  relative  abundance  in-the  total 

catch,  gissard  shad  (Dorosoma  cepedianua)  was  the  dominant  species 

(36.8  percent).  Carp  (Cyprinus  carpio)  was  second  in  relative  abundance 

(12.9  percent).  Other  abundant  taxa  included  emerald  shiner  (Hotropis 

atherinoides)  at  10.4  percent,  freshwater  drum  (Aplodinotus  grunniena) 

1  *  1  '  "  — 1  ■  ■* '  « ■  ■  ' . 

at  6.2  percent,  and  river  shiner  (Notropis  blennius)  at  4.1  percent. 


Eiectroshocking  collections  produced  54  percent  of  the  fish  collected  in 
the  study,  while  trammel  netting  and  trawling  each  produced  lees  than 
1  percent  of  the  fish  collected.  Electrofishing  effectively  captured 
many  species  of  fish  during  the  study.  Seining  was  principflly 
effective  for  cyprinids  and  young-of-the-year  giseard  shad,  frOshwetefl: 
drum,  and  channel  catfish.  Frame  netting  collected  large  numbers  of  y 
giseard  shad,  freshwater  drum,  bloegill,  shortnope^gaf,  black  crappie/ 
white  bass,  and  white  crappie.  Gill  netting  collected  numerous  gissard 
shad,  carp,  shortnose  gar,  black  bullhead,  goldeye,  and  Shoeeldoae 
sturgeon.  Fishes  collected  in  large  numbers  by  hoop  nets  included 
freshwater  drum,  flathead  catfish,  gissard  shad,  and  bladk  crappie. 
Trammel  net  sampling,  although  collecting  only  76  fish  during  the  satire 
study,  resulted  in  smallmouth  buffalo  and  fiver  carpsucker  comprising  a 
large  percentage  of -the  fishes  collected  by  this  method.  Trawling  also 

•  »  '•  '  '  V  '  •  :]  '  .  •  ,;,.y£v< 

produced  few  fishes  during  the  collection.  Young-of-the*year  chemoel 
catfish,  as  well  as  speqfcled  chub  and  shovel nose  sturgeon  ameer  leal  ly 
dominated  the  trawl  collection*  (f*bl«r6.2-*4).  Thpea  speciss  were  .most 
abundant  in  the  Vinfield  end  Clarkeville  collfctioie/  v-  -  '  ■ 


v  t  grtiii-«co-8.u/iif6.6 

,  5/11/82 

Tabu*  6.2-5  through  h.  2-8  li*t  tb*  numb**  o£,*aoh  taxon  eeUsmtod  «t 
•acb  ampliag  «mar  by  habitat.  Tables  6.2-9  and  6. 2-JO  provide 
summaries  of  cetch-per-unit-effort  end  of  diversity,  by  habitst. 
Gissardshad,  carp,  aed  emerald  abioar  wsre  collected  at  all  sampling 
•it**  *ad  all  bob  it  *t  a.  Twenty-fiv#  *#  tha  69tax*  (including  19cf  tha 
2|  ao*t  abundant  tax*)  ware  collocted  at  all  font  sampling  mammae ; 

Table  6.2-11  listsbabitat  association*  of  fiabspacieeaa  tbahGVXAf 
III  Reach.  Table  6.2-12  preaenta  major  fiah  species  aaaociatad  with 
each  habitat  at  the  GREAT  III  Reach.  ,  .  ;,.rj  j  ,  ;  v* 

Coaparing  che  total  fiah  collection  from  th*  pooled  river  with  that  of 
the  open  river ,  approximately  >0  percent  morespecies  and  50  patient 
•ore  individual*  were  collected  in  the  pooled  river. 


Aa  was  found  for  the  benthic  invertebrate  comnunity,  the  more  productive 
and  diverse  fishery  existed  in  those  habitats  of  reduced  current  and 
depth  with  sone  cover  in  the  form  of  snags,  log*,  or  aquatic  u 
macrophyte*.  Therefore,  key  fishery  habitats  wee*  found  .to  b*  „ 
navigation  pools,  river  lakes,  sloughs,  side  channels,  and  dike  fiflds. 

■  *  .  .  .  -.'JH  f  •  ,-A  i,  ■*.  J.  *.'i  J  ■ 

Fish  collections  were  conducted  April  through  early  December  i#*l. 
Sampling  was  underway  at  one  or  mora  sites  slaps t. continuously 
throughout  the  study  period.  This  sampling  regime  resulted  in  samples 
collected  at  widely  spaced  intervals  #t  each  site  and  habitat,  direct 
seasonal  comparisons  between  sailing  sites  or  within  sauplingaite*;  are 
therefore  not  well  defined. 

1  •  -  ■-  w  1  > i?*.  ■-  •  ••  -v-V-j: 

Electrofishing  at  the  .four  sampling  aitaa  during  the  «j—r  sampling 
period  (second  sampling  period)  produced  fish  than  the  ottef  three 

periods  liable*  C-l„  C-2,  Cr3,  it*md;^), |pmftU»^tb,lnwsaiiimilitv.; 
electro  fishing  collections,  compared t*oth m,b^..*ae§*OM,  ^pms^^ggard 
•had,  carp,  largemouth  bass,  and  white  baas.  Species  with  autumn  {third 
collection, period)  eiactrof ishing  estate* Mffmm  Qm-j&mmm#* 

-  r.  •  -:t- ■  vir  hj  i .  .  iTew  *•  hA  i:/*J .!  tO  .he»e’*,t  . 
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vert  channel  catfish  (which  were  collected  in  tone*  numbers)  and  El 
flathead  catfish  (which  were  collected  in  higher  numbers).  Other1 
•easonnl  electrofishing  eatch  differences  included  reduced  shortness  gar 
collections  in  the  winter,  increased  goldeye  catches  in  the  winter,  and 
reduced  bluegill  catches  in  the  sumawr  and  autumn.  Species  cMCnljr 
collected  by  electrofishing  that  showed  little  seasonal  catch  variation 
included  freshwater  drum,  bignouth  buffalo,  and  amrtllmouth  buffalo. 

Frame  net  sampling  produced  fewer  species  than  electrofishing 
collections  did.  Abundant  species  in  frane  net  collections  whose  catch 
varied  seasonally  were  short nose  gar,  gissard  shad,  bluegill  and  black 
crappie.  Catches  of  shortoose  gar  were  reduced  during  the  fall.  Frame 
net  collections  of  bluegill  were  reduced  during  the  autumn,  While  black 
crappie  collections  were  particularly  high  during  the  summer. 

Gill  net  and  frame  net  collections  were  generally  limited  to  four 
habitats  at  the  pooled  aitde.  Additional  gill  net  collections  were  made 
during  the  final  sampling  period  in  place  of  trammel  net  sampling  at  all 
sampling  sites.  The  increased  numbed  of  total  fishes  collected  during 
this  period  was  primarily  due  to  a  large  increase  in  the  number  of 
giadard  shad  collected  by  gill  netting.  Other  abundant  take  in  the  gill 
net  collections,  including  short nose  gar.cafp,  and  buffalo,  exhibited 
similar  seasonal  catch  rates.  The  black  bullhead  catch  rate  fell  during 
the  final  sampling  period,  priswrily  due  to  a  reduced  catch  et  tha 
Winfield  river  lake.  » 


Hoop  net  sampling  resulted  in  similar  catch  rates  during  all  sampling 
seasons.  The  largest  spec ies  catch  fate  difference  Was  that  et  'the  • 
flathead  catfish,  which  weds  csptbded  in  ledge  numbers  during  tbe'Winmet 
sampling  period.  The  remaining  species  were  collected  UiftMr  lit  '!*§ 
numbers  or  in  similar  numbers  duringall  sWipl  Inf  seaaeia  / ' '  -c ?  ? :  ‘ 


Catches  Ware  low  (bring  the  three  seasons  ‘during  which  tfiadMlit  Eeti^wmre 
used.  Collections  wers  highest  during  the  spring,  primarily  due  to  a 
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*****  thsn  «wi«|«  euobor  coU#cted«tths,poolsd*ri»a»sibes.-  » 

Dif fsrsncts  betweso  spec i««-a pacific  <  seasonal: caSCh i rataa&tosstaonsl 
MM  Mart  not  avidantfcouthedats  solleeted*  o«Je-  abotutn.-  «.vx;3A 
*.  »t><J  *•;<  -  .'c'—  ■»  v:  wi  r9  .•s&rbstsv  h  i  oT>  ,%uvi :i»a 

Collections  Iron  Mine  eauples  uses  variable  based  upon  the  driver  stage 
«a4,  the  availability  of  sballov  sand  aod/ennudbarohabitae  within  the 
study  areas.  Collections  nade  during  the  final  saapling  season  ware 
■moH  lather  than  in  other  seasons ,  duetociow- river  stages  providing 
■•here  area  tssanplc  efficiently* The  f ina l^saapl ing  t period  * alia  ’ 
included  the  petted  after  opting, and. early  subnet  spatmiogrwbsn  '< 
cyprinids  and  youag-ef-tha-year  fishes  are  nost  'ebuodnot.  : 

.  VKi  '  ,iB 

Trawling  collections  resulted  in  the  capture  of  few  fishes  during  the 
study.  Catch  rate  trends  paralleled  those  encountered  during  seine 
collection.  Trawl  collections  were  highest  during  Chefetl  and  winter 
stapling  periods.  Tishas  eelleeted  in  trawls  are  frequently’  sautll, 
hetton  dwelling  fish  such  as  young  af-ths-yoar  oatfiahes  , and  freshwater 
4n-»  ••  •»  cyprinids*  including  speckled  and  a ilwer  chubs  (WL, 

Associates,  1M1).  These  fishes,  particularity  tha  young >e**the-year , 
ere  nose  abundant  during  the  late  sooner  and  autunn  non the. 


Seasonal  differences  were  evident  in  the  collections  afe  washer  of 
spec  Us  using  a  variety  of  saapling  asthods.  Spec iUs-spec ifie  catch 
rntee  ware  evidently  influenced  by  the  general  activity  jo#  <ftohes,  which 
laflasncua  saapling  with  passive  collection  nethode  each  as  'gill 
netting,  freon  netting,  and  hoop  netting.  Active  collect ioo  nat hods  are 
infloencod  by  the  availability  ef  fishes  with  to  thn  scans  wf  aUlact  ioa 
efficiency  for  the  active  collection  techniques  which 
electrofishing,  seining,  and  trawl  tog. 

lis.lll*!')  bbb^fe-1^' 

•*M**<1  wether  conditions,  as  well  as  short-tern  weather  conditions, 
■amtam  Uftoaoend  thd  cnboh  natoe.  BecAsda  *e  «*i*vuut*et  s*  ** 


fishes  collected  by  passive  techniques.  Conversely,  during  periods  ubto 


•pawing' fisbesareeoegragating.theincraaeed  Mtllitt  tf  tlWi  file 
ettinecMN « catehaa  using  both  passive  aod  active 

Active  Method*  also  csa  betffsctsd  by  eeeaoasi  aedsbdrt  tStthOeatliar 
activity.  Cold  weather,  extremely  warn  weather,  or  low  bareawtric 
pressure  ■  can  act  to  congregate  sows  fishes  in  deeper  watarafoes,  away 
froathe  soaesof effective  collection'  for  eltctrefikhieg  or  ealaiftg. 


It  appear*  *phat  short-terw  a*  wallas  seasonal^  physical  Coed  it  idea 
(weather*  river  stagey  efci)  influencsd’thc  Observed  diffsreacetaWoug 
capture  rate*-  for  different  species.  However,  specifictreOdeesnnot  be 
deternined  due  to  the  almost  continuous  saapUagprogreeutilitSd  during 
the  study. 


4.2. 1  LKlMm-MIEOWCWCT  AMALY8IS 

Twelve  speeiee  of  fieh  were  selected  for  analysis  based  epos  their 
overall  abundance  aed  their  iaportaecc  to  ceenarcidlsoed  tporf  fisheries 
Within  Che  GREAT  III  study  reach,  the  seleeted  species  Met 
ChSenelcatfish  -.,1  .  i  : 


Freshweter  done 
Carp 

Giseard  shad 
Lergenouth  bee a 
Whit#  creppie 
Black  crappie 
White  beas  - 
Shottnose  gar  ‘ 


Saallaouth  buffalo 
Flathead  catfish 
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during  the i ready . 
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Channel  Catfish 

The  aean  total  length  of  channel  catfieh  collected  Airing  the  VT'J 
invert igationi,  at  all  habitat* aa^led,ea>  W5na(T*bte R  ** 
Habitats  exhibiting  the higher t  wan  total  lengthrof  channel citfl*h 
collected  were  rtood  dike  (open  Hver),  redacted littoralf(^bdl«dr 
river),  r lough  (pooled  river),  andouteidebeitd(dpeafi#*f).  Ztt  b&ith 
the  pooled  and  open  rivers,  habitats  with lowasia totil  lingtftf  $tf 
channel .  eatfieh  collected  were  the  natural  ‘  lit  total  ittd  wtrithantfit 
habitetr,  ehere  lover  lengths  vere  priaariiy  dee  to  exetuiifi^ 
utilisation  St  reining  (natural  littoral)  sal  trawling  (n*  in  change!)  aa 
col lectio*' techniques;  (There  aathodr  tend  coke  r elective  totterd 
smaller  fiehea.)  The  collection  of  numerous  avail  (young-of-tha-year) 
ckaanet  catfish  at  these  habitats,  particilerilyat  the  natural  littoral 
habitat,  indicates  their  importance  as  nursery  areas  for  Channel  1  M 
catfieh.  Other  kabitata (aid*  channel  and  vain  channel  border)  nay  also 
be  iarpertaat  nursery  area •( Bertrand  and  Locker t  1973;  Bertrand  And 
Carver  1973),  bat  sampling  geftr  selectivity  nay  not  have  determined1 
adequately  the  praienea  of  yoang!,ehannal  catfieh  at  tfcaae  habitat*. 


Freahvatar  Drun 

At  all  habitate  saapled,  the  naan  total  length  of  freshwater  drun 
eotlectnd  daring  the  iavne tiger iont,  war  209  na  (Stale  M). 
oaliibiting  the  highest  need  total  lengths  of  freshwater  dt*eu  Collected 
warn  outride  bend  channel  border  (Open  river),  inridi  bend  ohanudl 
herder  (epee  river) ,  straight  *ty*tchCh*aml1ttrder  (ipi  fiWtf)^^ 
1  ilnatf k  (pooled  'fiver).  V  trial  loo*  'risen  IWMf  1  Mkg  fh* bath  nriUMfteof  *rit 
the  natural  littoral habitat 'to thepooled  add^oped  dfriir  a*ee*f 
collection  of  none  of  itc  main  dpsmtg'df  thAryear)  iperbaani  dtftari 
natural  littoral  habitat  ia  Indicative  of  1)  the  sampling  methodology 
utiliaad  (saining  was  undertaken  only  at  the  natural  littoralhabitat, 
and  2)  the  importance  of  this  habitat  as  a  nursery  area.  Other  areas 


asmi-vco-s.  u/im.  ti 

swim 

-  (fide  ( $haone  1  ,aad  mi*  ehennel  border)  ■  ■ ey  be :  important 
(Bertrand  end  Allen,  1973;  Bertrand  end  (Server,  1973;Bertraadeadt, 
Lockert,  1973)  but  were  not  documented  in  the  GBBAT  Ill  collection*. 

-.i.ii  -  '  loifns'd? 

Carj  . . :  .  •  ■ ...  ■;  ...  r-,..  <•!  •  ...;  ;  „;'*X 

At  all  hebitnte  Hnpled, . carp;  mm  total  length  we*  432  ■n  daTiag  the 
QttAT  III  investigations  (Table  Br J).  «  Typically,  the  majority  of  cirp 
collected, during  th«  study  raagedfrow.300  t«»450  *»  in  length.  Tew 
anell  individual*  (lea*  than  200  am)  were  collected  during  the  study. 

The  eejetity  el eaeii  individual*  in  the  collection*  were  taken  fra* 
•leek  water  habitat*,  including  natural  littoral,  river  lake, navigation 
pool,  and  nqetb  of  tributary  habitat*,  Theee  and  other  reduced  current 
area*  (side  chenaol*,  « lough* , *otc#)  apparently  ere  utilised  as  apawning 
and  nursery  arena  (Bertrand  and  Allen,  1973;  Farabea,  1979),  -i-i* 


The  naan  total  length  of  carp  collected  at  the  different  habitats  Wes 
generally ^similar.  Habitat*  producing  catches  with  the  highest  oeea 
total  length*  were  outside  bend  ehaaneln border  (open  river),  ie*ide  bend 
channel  border  (open  river), ’  inside  bend  channel  border  (pooled, river), 
and  atone  dike  habitat  (open  river).  The  habitat  producing  the  snatieet 
■eon  total  length  collections  waa^thf  river  lake  (pooled  river).  ’Ibis 
•■all  total  length  was  apparently  due  to  the  larger  n unbar  of  snail  carp 
in  the  collections  fron  this  habitat.  •: s 


Collection*  of  carp  at  habitat*  ceenea  to  both  sett  ions  of  thetivor 
indicate  that  aeaa  length  is  sieiler  at  all  habitats.  Qpen  river  eeen 
length*  v*re  highest  at  the  raeottediUtterel,  ieeideheedneie  channel 
border,  end  outside  bend  chine*!  border  habitats.  Peeled  rivs***** 
lengths  were  highest  at  straight  streteb  etewesl  border,  etdeehenael, 

,  eed  natural  lit  torsi  habitats.  The  difference ,  b*  tenth,  neentote 
lengths,  however,  is  anil  end  appesently  iNttgUUIcoau  n  *y, 


<H'  ft*,  .j  f'j  ’  -  ■  '  0  Y0-*  ‘ «  ,?  it  . 

■  >;  .•  r i  *»‘i' ?•>>'  i  i 
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Ginu<i  Shad 

i"’ »  »i  iM  »Wu,-s.-:.,  ;  v i  !«ti  ^  j  '■*,»<  t-i &-■■■»  «*  ittiatLH  j&rt’  b»v«Mi:9C  j:f 

«i.urd  sbad  Mr. 

open  river.  Gissard  shed  mm  total  length  at  ell  habitats  nee  201  mu 
Shed  collected  ranged  between  23  and  473  a,  with  aost  shad  ra^igjig^^ron 
75  to  350  na  in  total  ltuth  (Table  0-4).  .  ,  ■  ’  "" 

Habitats  exhibiting  the  highest  Men  total ^  ie^th  were  dike  ttf  |4  ft£jJ 
(pooled  river),  inside  bend  channel  border  Jpo<^,  river^  and3||sMte 
bend  channel  border  (open  river),  la  both  the  pooled  end  Men  rivers, 

'■(<  :  ;  ,  ■  '•  <  ••  j.  *'  ■.rt.  «■••;  .  v  '  :  f3¥;*JO  '/•  *■!£*••&  Jtflf  jP5  T 

habitats  with  low  Man  total  lengths  of  gissard  shad  were  neturai^aitd 
revetted  littoral  habitats.  This  lower  length  at  these  habitats  is 
apparently  due  to  the  collection  of  snail  individuals  in  the  seine  .. 

■  .3  !*l :  *. •  :  sv-  •  t ■  .  ■  "* :  /a >  >  •  *  j  i  i  «s*'?  <:  *r  *  ■*•?!  «*;}%  •  v:.  0y ' '  **  '  *  J  *  *  r 

collections  at  the  natural  littoral  habitetaod  the  collection  of  fapser 
large  shad  at  both  habitats.  The  collection  of  asuill,  young-of-the-year , 
shad  at  the  natural  littoral  habitat  and  the  preference  of  gissard^shad 
for  shallow  slack  current  areas  for  spawning  (P€ lie gar,  1975),  suggest 
that  littoral  (natural  and  revetted),  sloughs,  river  lakes,  side  (fjt 
channels,  and  other  reduced  current  areas  are  inportant  nursery  areas 
for  juvenile  shad. 

<  i  ir  <■  "*  i 


; v  i  ■)>'.* I  j  %jf,(  biv‘-* 


^,,1=';;-  , -:r~«T .-.Hot) 

Largeaouth  bass  were  collected  at  8  of  the  13  pooled,  river  habitats  and 

*”■  ■  ■  i  ■  ft  -i  J  .fl  i.i  >..•«  ’isffpo 

2  of  the  10  open  river  habitats.  The  naan  total  length  |>f 
bass  collected  during  the  study  was  263  an  (Table  9-5). 

/•s';  ;  :  ,-T  -  :-•■'  i  <\>  ?fc  !»«.??>)  <  -.•*  »» •{*’-•  ’Tv  v  . fc”  ;3 

Habitats  which,  produced  wore  than  5  bass  in , the  collections  ware  ,  , 

■■r  -y  j  -r  <:l^wrr  >‘T-  « .  •  :«ii  -viz  •'??;»;?  g*>* -  wobti  vsaJjd'aH  - 

^  w*  fis^  «f!*> 

•tailM.  Mtk  U|M».(np  »•  .US?, 


ff.  vs11  SB?  • 

where  adult  and  young-o f-the-year  largsnouth  baas  are  typisal^  iwtt 
coasson  (Parabee,  1979),  collection  aethods  utilised  ware  nasoccesetnl  It 
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capturing  juvenile  bees.  However,  baaed  upon  habitat  requireaenta,  it 
ia  believed  that  juvenile  baas  would  aost  likely  be  abundant  in '  river 
lake,  slough,  and  navigation  pool  habitats. 

White  Crappie 

The  aean  total  length  of  white  erappie  collected  during  the  study,  froi 
all  habitats  saapled  was  207  on  (Table  0-6).  Habitats  producing  wore 
than  ten  specimens  in  the  collections  were  river  lake,'  tailwater, 
navigation  pool,  slough  (all  pooled  river  habitats),  and  mouth  of 
tributary  (open  river).  The  swan  total  length  of  white  crappies  from 
these  habitats  was  similar,  ranging  from  166  to  214  am. 


Few  young-of-the-year  white  crappie  (less  than  100  aa)  were  collected 
during  the  study.  Habitats  producing  young-of-the-year  crappies  in  the 
collections  were  river  lake,  navigation  pool,  and  tailwater  habitats. 
Additional  potential  nursery  areas  for  crappies  include  sloughs,  side 
channels,  and  main  channel  borders  (Bertrand  and  Carver,  1973;  Bertrand 
and  Allen,  1973;  Hall,  1980): 

Black  Crappie 

Black  crappie  mean  total  length  froa  all  habitats  saapled  was  182  aa 
(Table  0-7).  Black  crappie  were  more  abundant  than  white  crappie  in  the 
collections.  White  crappie  aean  total  length  was  longer  than  black 
crappie  total  length.  Seventy-six  percent  of  the  black  crappies 
collected  during  the  study  were  collected  at  the  river  Idee  habitat. 

Habitats  producing  aore  than  ten  specimens  in  the  sample  collections 
were  river  lake,  slough’,  side  channel,  navigation  pool,  and  dike  field 
habitats  (all  pooled  river  habitats),  the  swan  total  length  of  black 
crappies  from  these  habitats  ranged  froa  17$  to  230  aa. 

few  young-of-the-year  black  crappie  (less  than  100  eat)  bate  csillectli  . 
during  the  study,  juvenile  black  crappies  wars  collected  at  rt*4i‘: tdke 
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and  atone  dike  habitat*.  Additional  potential  crappie  nursetyaraa*  are 

;  :  :  :  .  ..  ..  ■  ,  '  •/  vV  \c  .0  /•%  .  -. •>  i/1-8 

Mentioned  in  the  eection  on  white  crappie. 

i  .  ‘  :  -•  •  srff  ■  bslvwj  41 
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White  Baa* 

"  ^  ,  "n  ,  '  '  "  ji  J  ■  J  .  .  i  ^  ;  V  X  .?  L  i  i.  ^  0  £.  iS 

White  bass  naan  total  length  at  all  habitat*  sanpied  was  224  mm 
(Table  D-8).  Habitat*  exhibiting  highest  mesa  total  length*  of  white 

,  ■■  :  ;  '  'i  t  •  J  *515  i  V".  t'<  8  .  «.  i  ?fV /=  !  O )  »"»<-.?  •}  .'  \ 

bass  were  outside  bend  channel  border  (pooled  river) ,  straight  stretch 
channel  border  (pooled  river),  dike  field  (pooled  river),  and  Atone  dike 
(open  river)  (includes  only  those  habitats  with  collections  producing  10 
or  More  white  bass).  Habitats  with  low  Mean  total  lengths  of  white  base 

j-  .  .  -MV,.  ,  j..  '  '>  *V*  1  ;  •'?  j  ^ 1' J  I  -1%  V  ' 

collected  were  the  natural  littoral  (open  and  pooled  rivers),  river  lake 
(pooled"  river),  and  navigation  pool  (poolad  river).  The  lower  lengths 

r  .  4„  y  .  *  A  '  *f  <■'  '  .  v  .  •  £  ...  h-  .  '  4  _  ■«  VOflii!  J 

were  priearily  due  to  the  collection  of  More  seall  white  bass  (less  than 
100  mm)  at  these  habitats  than  at  the  reanining  habitats.  The 
collection  of  seall,  young-of-the-year,  white  bass  at  these  habitats  is 
indicative  of  the  inportance  of  these  habitats  as  nursery  areas  as  "well 
as  use  of  seining  at  the  natural  littoral  habitat.  Additional  potential 
nursery  areas  include  tailwaters,  Main  channel  border,  and  side  channel 


habitats  (Sertrand  and  Allen,  1973;  Bertrand  and  Locker t,  1973). 


Short nose  Car 

^ ** "  ,  *  •  j*  j  ■  .jr*  t  ':■■■■#  i ;  'J v  i  <*.  _  4.  V't*  i  .‘'WO  I.  0 

Shortnose  gar  were  present  in  collections  from  all  habitat*  sanpied  in 
the  pooled  and  open  river,  except  at  the  ms  in  channel.  Shortnose  gar 
nean  total  length  at  all  habitats  sanpied  was  517  mm  (Table  D**9).  The 
Majority  of  gar  colle'cted  during  the  study  ranged  between  AO0  *a#  ISO  mm 
in  length!  Few  small  individuals  (less  than  200  mm)  wire  collected 
during  tie  study.  The  two  ydiihg^f^liA^year  individuals  colloctelf 
during  the’  study '  were  collected  at  the  hataral'  littoral  haliitat^ (open 
river).  The  preference  for  slacfce^er  hihifat*'  wiitbl  viqlpstat1^^ 
spawning  a*  well  as  adult  habitat  (Fflieger,  1975)  indicates  that,  in 
addition  to  natural  lit  total  habitats,  other  area*  i&r-asr  tTnnjffir 
riv.r 

^  MS'  • ^  -jWP  «J  fife  ,;trt3-s^eerl»a 


river  Uk&t  and  side  chaahals  nay  W  lipfrtaht  dpawning  and  mtreety 

{■  \i  -  u  :  iyJ)  j-”  3tX;;  fesA  'VhwJ-W?  *J*  .«**&♦'  fife  U' 

areas  for  short nos*  gar. 

•'  '  •.  "ift-j  1?  Jo3  It*  :>71  ■>  Xfifii  didst* 
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Bluegill 

Bluegill  were  collected  at  6  of  the  10  open  river  habitats  and  11  of  the 
13  pooled  river  habitats.  The  aean  total  length  of  bluegill  collected 
during  the  study  was  125  an  (Table  D-10).  Habitats  which  produced  aore 
than  5  bluegill  in  the  collections  were  river  lake,  slough,  navigation 
pool,  dike  field,  natural  littoral  (all  pooled  river),  and  natural 
littoral  (open  river).  Sixty-nipe  percent  of  the  bluegill  collected 
during  the  study  were  collected  at  the  river  lake  habitat. 

Young-of-the-ye*r  bluegill  were  aost  abundant  at  those  habitats 
ejdiibiting  the  largest  saaple  collections  (river  lake,  slough,  naviga¬ 
tion  pool,  and  natural  littoral  habitats).  This  is  indicative  of  the 
iaportance  of  shallow  river  lake  and  slough  habitat  for  adult  and  young 
bluegill  (Farabee,  1979). 

Saalhsouth  Buffalo 

The  aean  total  length  of  saallaouth  buffalo  collected  during  the  study, 
at  all  habitats  sailed,  was  297  aa  (Table  D-ll).  Habitats  exhibiting 
the  highest  swan  total  lengths  of  saallaouth  buffalo  were  the  side 
channel  (open  river),  straight  stretch  channel  border  (pooled  river), 
and  outside  bend  channel  border  (pooled  river).  Habitats  exhibiting 
lower  aean  total  lengths  were  the  navigation  pool  and  natural  littoral 
habitats  in  the  pooled  river. 

Few  saall  saallaouth  buffalo  (125  an  or  less— young-of-the-year)  were 
collected  during  the  study.  These  young  buffalo  were  collected  at 
natural,  littoral,  river  lake,  and  slough  habitats.  These  and  other 
shallow  water  areas  are  apparent ly  iaportant  nursery  habitats  for 
saallaouth  buffalo  (Farabee,  1979).  „  \  ^ 

Flathead  Catfish  .  ,  , ,  ,  ,  0.  ... .  . 

The  asan  total  length  of  flathead  catfish  collected  during  the  ^  ^ 

investigation,  at  all  habitats  saapled,  was  320  ■  (Table  D-12). 

Habitats  exhibiting  the  highest  asan  total  lengths  of  flathead  catfish 


6-2B  -a 
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border  (open  and  pooled  river),  outside  bend  channel  border  (open 
river),  and  inside  bend  channel  border  (open  river).  Habitats 
exhibiting  lower  mean  total  lengths  Here  the  outside  bend  channel  border 
(pooled  river),  inside  bend  channel  border  (pooled  river),  and  revetted 
littoral  (pooled  river>.  •  • 

Few  young-of-the-year  f fathead  cat fiefe  (125  am  or  less)  were  collected 
during  the  study.  Habitats  at  which  young  were  collected  were  outside 
bend  channel  border  (pooled  river).  Inside  bend  channel  border  (pooled 
river),  and;  revetted  littoral  (pooled  and  open  river).  Pflieger  (1975) 
indicates  that  young  are  found  among  rocks  on  riffles. 

6.2.2  CHBMPFISHING 

Table  6.2-13  indicates  the  tsxa,  number  and  standing  crop  (lb/acre)  of 
fish  collected  by  chemofiahihg.  Table  6.2-14  provides’ additional  data 
on  length  and  weights  ranges  and  means.  A  total  of  27,458  fish 
representing  35  tax*,  weighing  10,649  lbs  or  5.3  tons  (4,824  kg)  was 
collected  by  chemofiahing  in  the  Kaskaskia  side  channel.  The  dominant 
taxa  in  the  collections  were  carp  (1,147  fish  weighing  3,305  lbr 
(1,497  kg));  gizzard  shad  <23*359  fish  weighing  2,631  lbs  <1,192  kg)); 
buffalo  (Ictiobua  spp.)  (693  fiah  weighing  2,313  lbs  (1,048  kg))t  and 
gar  (Lepiaosteus  spp.)  (1,257  fiah  weighing  1,637  lbs  (737  kg)).  In 
addition,  two  species  not  collected  at  any  site  during  che  major 
•  sampling  phase  of  the  study  were  gathered  daring  chemofiahing.  These 
cpecie8  were  paddle fiah  and  grass  carp  (white  amur).  Other  • 
invest igators  have  found  that  recovery  rates  in  similar  chemofiahing 
studies  in  the  Upper  Mississippi  liver  ranged  between  56  to  75  percent 
(EKT,  1982).  This  would  suggest  that  our  data  ere  an  underestimation  of 
biomass,  ..  .  -  ,  -  %  ■ 

Ths  most  abundant  specie*;,  by  number,  in  the  chsmofishing  collections  in 
order  of  abundance  were  giszard  shad,  gar  (mostly  shortness  gar),  carp, 
buffalo  (mostly  bigmsuth  buffslo),  freshwater  drum,  channel  catfish,  and 
carpsucksr  (mostly  river  cerpsuckere). 
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Tax*  contributing  the  great  eat  weight  to  the  total  biomass  in  &dev, 
were  oerp,  gizzard  shad,  buffalo,  gar.carpeuckeri  channel  catfish, 
freshwater  drum,  and  white  baas.  ;  *  1  •• 

.......  n  :  ,  ,  :  i  -d  ‘  i  ’>v  , 

It  is  apparent  from  the  large  number,  biomass,  end  diversity 'of  if ifsh 
collected  during  the  chemofishing  survey  that  the  side  channel  habitat 
surveyed  is  very  productive  and  plsyaan  important  role  in.  the  aquatic 
ecology  of  the  open  river.  In  fact,  more  fish  were  collected  by 
chemofishing  at  the  Xaakaekie;  side  channel  than  wire  collected  during 
the  entire  GREAT  III  biological  survey  at  all  four  sampling  sitae. 

...  ■  ■  „  <4,.,  -  -  J..  ?  ■  : 

The  chemofishing  collections  produced  two  species  not  collected  et  any 
site  during  the  GREAT  III  collections  (paddlefish  end grebe  carp)  as 
well  as  3  species  (green  sun fish,  orangespottedsunfish,  and  walleye), 
excluding  cyprinids,  that  were’  not  collet tediset  the  Ste.  Genevieve  side 
channel  prior  .to  chemofishing.  Additionally,  2  Species  (skipjack 
herring  and  redear  sunfish)  were  previously  collected  at  the  aide 
channel  habitat  but  were  nob  collected  during  the  <«&enofi  string  survey. 
However,  in  *11  cases  the  species  differences  between  cheanfishiqg  end 
i  normal  sampling  periods  involved  uncommon  species  collected  in  low 
numbers.  -v  •  •  -i ?■.  <■'  •  -f'i .  > : 


Species  which  were  cannon  in  chemofishing  mad  normal  sampling  periods 
included  gizzard  shed,  carp,  gar,  and  buffalo.  Sampling  during!  normal 
periods,  however,  did  not  reveel  the  extremely-  bifb  nunbere  of  fish  such 
as  buffalo  (particularly  bignouth  bwffaie)  eod  gar  thatthe  chemofishing 
sampling  did.  It  , would  appear  that  chemofishing  is  more  effective  then 
other  sampling  methods.  Species  coapositioo  ead  ebundaoceshy  vaty 
according  to  changas  in  habitat  conditions  causad  by  fluctuOtlMNh- 1* 
current  velocity.  During  periods  of  high  flow,  species  associated  with 
these  conditions’  may; be  more  abundant ,  while  these : eweeclatOd ■•iih : 
slower  currants/msy  he  less,-  abundant^  .  Conversely, dosing phS.lPdiJJBjf;,-* 
reduced  flow,  just  paisa  ta  becoming  «  stuff,  apeeies  asaen lotfcf *lth 

v!  >*.*>»}  .... 


\ 
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th«*e  co»dit,inoe  jp»j  congregate,  jn,  the  side.ehennel  Mfe 

water-oriented  species  sijr  leave  the  side  cheflpel.  jk-j  ,  :  f 


It .,,ia<  eppareot,baaed  upon  chepofishing  spUettion*.  tb*t  sfchfc  nMfW' 
channel , habitat  tpepUd  .supports  g  Urge  §f$m  t 

bioewss  (528  lhp.  per  eucfsca  per#)  npder  lee-  ;  Hi**,  of 

the  species  coliec  ted,,  particularly  those  to  Hefted  in,  abundance,  ,^s 
well  es  others,  ere  frequently  associated  with  reduced  current  arena. 
Collection*  qf  fish.  in  the  aide  channels  ,afc  Jfcftr  Geeeeiqre  ,#od  £ppe  .> 
Cirefdeeu  during  nocue  L  saWPMAg  pe  rifdn  also  gefleqf  4*hie>Jfceead  « « e 
(Tabled  8.2-6  and  6„2t7).  t'  si  -*4. .  •.  rsqao*.,  h  "  r>:  r.fiois 


.;  '.v-ifat  ■  :  i) 


u»  The  *h«B0{i*tiiit8r  aaepiing,  supported  by  -fha  collection  .duties  aoreei, 
conditions,  indicates  that  the  side  channel  arses  in  tJh& ppei},,f£ff$rl 
provide  important  habitat  for  aany  fish  species,  particularly  epeciea 
associated  with  reduced  current.  Side  channels  apparently  support  a 
large  4iv»rsity  and  density  gf  f  ifhes  coppered  to  other  habitats  inthe 
,  open  ^rivqr  stretch  of  thetpsAJXU  study  ares.  r,  ,, 


6.2.3 


w.-  !  1  ■■ .  £  ,! 


tr  ;  :'C  '.9' 


.  {  ‘  i!.  ' 


Twenty-two  identifiable  ichthyoplankton  texe  we  recollected  during  the 
q^AT  tll  icolosienl  Characterisation  Study**  the  io^c  ***pling 
(Table  6.2-15X,  Collection  periods  werf  linitadto  four;  occp^ions  et 
tf-^eech.  area-  :  Consequently,  thff fiction  perjods  werq  , widely.  scattered 

throughout  the  study.  fl.  .....  *n>*  ^%di 

i  ’  %f  v't4i>:  .i  .!  ^  hi  h.  '.-ah  «•'  ...  .’A  .  .  «  ?.  -ij'.&ft  «^r  r .»  f-h  i  jrna 

It,JM»Soh««  anil  established , the*  pater  tepperatu*. f  ******  *** 

1  ptber  physjicel  factors  .  ialUenaa Jthe  P^eUd8#c  M&mm I  ^koggwy . 
fub sequent  collection  of  thf i*  Ifrvge ;  (d«gene^  *di 

3«.-  *!■<  Ji-c;  h-rfi  *j*5;bn i  ion  h>.ib  »dT  .heg*ello»- 


Senpling  at  the  Clarksville  site  resulted  in  the  collection  of 
13  identifiable  texe.  Highest  densities  wars  observed  for  Dotatego  ese 
or  Aloa*  epp. ,  cyprinide,  Cyptinus  cerpio  or  Cereseius  eutetM. 
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Cln»io/tt  or  Ictiobus  epp.,  StixoStedlon  spp.  and  Aplodinotwe 
grunniena  (Table  6.2-18?’.  ■r'i 


Twelve  taxa  were  collected  at  the  Wittfield  site  during  ichthyoplenkton 
sampling:  Porotoaui  app.  or  AloSa  epp.  dominated 'the  collection* 
numerical  I  Jr.  Other  abundant  tax  a  at  the  Winfield  site  included 
cyprinidee,  Morone  app. ,  and  Aplodinotus  grunniena  (Table  6 . 2-1 7) .  •* 


Collections  Wt  SfcV.  Genevieve  contained  twelve  specie*  with  DoroaWMr 
app.  or  Aloes  app. ,  Carpiodes  app.  op  IctfObua  app;  ,  and  Aplodinotua 
grunniena  coaprieing  most  of  the  catch  (Table  6.2-18).  Sampling  it  Cape 
Girardeau  reaulted  in  16  taxa  being  collected.  Dominant  taxa  in  the 
Cape  Girardedu  samples  were  Dorosona  dpp .  or  Alena  app .  and  ApiodlnOtus 
grunniena1  (Table  6.2-19).  '  .I/** 

Taxa^apecific  densities  Were  variable  among  sailing  areas .  Highest 
densities  viWre  recorded  for  Dorosoma  app.  Pr  AldeA  Wpp.  (ptObdbfy  dfti 
gissard  shad)  at  VinfUWXh  the  springeben  densities  reached  *1.«  and 
28.32  larvae/ar^  at  the  littoral  habitata.  All  other  denaitiee 
recorded  were  below  3.0/m^  with  moat  below  1 . 0/lfil.'"’;':*’1-* V 


Abundant  tide  at  all  sampling  sites 'fin  addition  to  Doroaema  epp.'  ep 
Alosa  app. )  were  cyprihidae,  Carp f odes  epp. 1  Jdt  \ Ictiobus  -  app.  '• -  ' 

StixOstedion  epp. .  aad  Apldd inotue  gndmiens .  BWnsity  differences 
thaae  taxa  varied  among  sample  aitca.  Due  to  the  differences betWSWn 
collection  times  at  each  site,  it  cannot  be  determined  if  the  observed 
differences  among  the  densities  of  apWclfic  texe  era  due  to  spatial  «r 
temporal  venations.  However,  the  data  imditatwd  that  twprodwctlWh  at 
the  collected  taxa  X*  occurrisg  at  Or  meat  the  eitee  at  'Whidh  tkdymere 
collected.  The  date  did  eat  indicate  the  periods  of  temporal 
of  p«dk 


periods  -  fler:w| TI 

.*(  .  rtJ  ‘  > *  ^  in *gtw-" 

*'•••  *:•>  I*  is  ( M  *  >  s  •  i  ;  T.v 


,  *iia£A 


IA'  .  'UiA\  :i~  i  I  JTJT«> 
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SEASOKAL  CHAHGES  IH  ICHTHTOPLAsfOOH  COKOSITICHI  jg  ABWM8CB 

Aidit;  eottim  t&t*hr*i.t 

1  occurfd  duri^ 

Collection.  Wde  .fter  l.Ve  rWuftdTVn  IcUhyopl^tW1 

- ' ;  iMfe****  ttigfc^t  i*&  ^oV^WW^S.1  rttfW**1 

WtXikW  vitirkv*  WS^%  id®.. 


spp.  Highest  densities  of  Ap  loffifno l: us  * gifuhiffi&ia0 It^ifVSe  werh  "collected 
on  June  16,  1981  et  Cape  Girardeau,  while  highest  8t isos ted ion  spp. 
larval  densities  were  recorded  Other 

■ "  c-ollectW  larvae  auch  Va  Ca^id^a  spP.  Or" 

18tW  abundant  in"mV  cotractJi^.^iieWrone  wire  1 

Th* ill'll •aSs&a-l  ►*** 

* ■■?,  >-••:, xn r.v  ir,-  ?y-s*;  '  , sase&d /i^F’ri^sKrv.:  ,?s;.*3b  ::>•  <'••■?  *o  3  .  ,qqs 

The  sedsboal  datacdliected  Indicate  flfilt  *t&' Wjorttyoi  epawninghad 
"  ceased  1^  iariy  ihiljf  1981.  gtisoS\edion  spp.  ahd'ffioiioin  appV*  larvae 
Ih  tKd  April  through  collection.  "tirMSSfk 

spp.  or  Ictlohus  spp.  were  aoat  coaeon  in  the  Nay  seaples  although 
larvae  St  Sifts  grdap ‘yere  collated  thrdu’gh  late  "iune.  liorocrti  spp.  and 
'  WJfe&spp. 

;  Vtti  greotedl  den.it  la.  receded  in  .arty 
ft  Urve*  wetrfc’  siest  abundant  in  tWd  did 
were  present  in  theApr{tisa*tfW.  "  ^  *:vJ!c'  :kf,w^ 

•  M;  i:. -is.fi  yf-jfiatJ  j'fc.  H;  J<v  .q  &&  i  /i»p 

the  seasonal  progression  of  taxa  collected  in  the  ichthyoplankton 
'  ds#l«.  r#fiect.  h^stdrically  ddCuhAnV^  .pawning  piridds  f^ith  ¥&./; 
MUfrt,  197*?.  yyptttflly,  species  such  ae  sA^er  end  Wfi^T00" 
IttlAtortcdion  sp>.)  areearly  apringspawners  VH&tf  igdiddjflf  idtf  Mboneye 
(Biodotf  dpp.J) ,  vWhfte  ba&  Mnd  yjftWfrhes 

>Mikm 

Ictftt&a  etffo  sre'Affd  sV^  spswttflv.  <a&ya  Wlf  or 

wu-  oii  -i't  ii  ifiSnSrTi  -rr  iinoati  fsirtef  «ad*Ait-  Jiaas ton  aHNrtrtHi  •hi---'- . 


spawning  portftft.  IttwevSr, 


«  wmmmm. 
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v  ^J-  :f M  ;S  ‘  >;.'4A  v  *T  '83a»M»:> 

densities  or  peak  spawning  periods  forthe  tpga'  coljpcipd. .  .^highest 

densities  recorded  durij^g.  the  study  period  «^re  lower  for  mJLI  tppp.  then 
peek  densities  recorded  fro*  other,  large  river  iamt^ti^  (gall, 
1580;  cm*  19®1).  Thess  indicate  that  collect  ions  eede  dur in* 

the  GREAT  IIIKcologicel  Characterisation  Study  did  not  occur  during 
dpy*  of  cpeek  icthyoplankton  abundance. 


-  u*;. 


WWMB!.W^  MUPcyffifU  v, 

Ichthyopl piston  densities  &r  sU;  tees  collected  sere  typical  ^  highest 
et  near  shore  locations  tatpral  and,  revetted  Uttpral  h  shit eta V ,*JI»st 
taxa  including  Carplodes  spp.  or  Ictiobus  spp. .  Pproaosw  epp.^^jy^ge 
spp. ,  freshwater  drtaa,  teeperate  basses,  welleye  or  saugere,  and 
crappies  exhibited  highest  densities  at  littoral  Areas.  .  s ,.?r 

differences  between  revetted  and  patera!  littoral  areas  ears,  auricle 
a^png  sampling  sitae  and  periods  «W»  p?»%iktant  ;dlfj*rsjitc|p  «*&•*• 

,:,y  5 i  *#!». i  --•->?■  '»;*  •  r-  f-.it .%<$*.  *r4di  3  il  •*o 

Althouth  upst  abundant  in  of 

I£!SB*i3».  !»PS- >  RSfftim -W •  iB 

the^usin  charnel 

^jfe  typice%  lower  than  those  Uttorel  gra}|e»  ^#4® 

channel  collection  densities  were  ^ttHMt ly  .higher  ot 

navigation  pool  or  tailwater  habitats. 


The  collection  of  hitfter  densities  e|  larvae  pt  the  Shore.  l^ktions 
docuoented  during  this  study  ip  typical  of  aiymiae  ichthyo plank  ton 
collect  ions  »**  ■<&*»$*  .Pm***.  8^. 

uinjiows  (cyprinidae),  per*.  carp#*th*r ,  ygtjyv  . 

builders^  euc^  A*  crappie  f *  *$£*$**  1* 

be  directly,  raised ^^he  . 

^itt^al  .areas  cohered  i;to  other  -yjfr 
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•ad  *Qm  side  channels  nay  §l»o  wmr t  hisbr  deneitise  of  ,  Urv#e.  JC 
However,  samples  were  net  taken  in  thesenreep, ,  StudisebyBeU  X19S0) , 
England  (1974),  Fsrsbes  (1979),  %nes  U97p)  «nd  Sertrsed  p«d»Pnae 
(1973)  indiqstethst  sxtrscheneel  «r<M»  «acH  if  sidethenneis,  sloegps, 
snd.  othejr,  backwater  s  ere  important  spawning  srsea<;f or  sawfishes,  - 
creppies. shed,  buffalos,  e#  esnjr  other eaeciea,  *.,i  ■  or,,  ti.,-;. 

Species  auch  ea  freshwater  drum  sad  white  base,  (the  woetebwedmt  Mesoae 
app.  in  the  aaapliat  area)  are  typically  aid  water  spewaere.  The  larvae 
of  these  species,  although  wost  abundant  in  littoral  hah it at a,  were  also 
cowwon  in  the  wain  channel.  Their  open  water  spawning  habita  are  e 
major  factor  in  the  wide  distribution  of  their  lervee. 

Gissard  shad  larvae  (Porosoma  spp.  or  Alose  spp.),  the  other  taxa  which 
were  cowawmly  collected  at  the  sain  channel  habitat,  commonly  spawn  in 
shallow  slackwater  habitats.  These  larvae,  most  abundant  at  littoral 
areas,  are  small,  fragile  larvae  which  ere  evidently  more  readily 
affected  by  river  currents  than  ere  other  species.  This  lack  of 
mobility,  along  with  their  abundance,  may  be  responsible  for  their 
common  presence  in  main  channel  collections. 


8auger  and  walleye  (8ti«ostedlon  spp.)  characteristically  spawn  in 
shallow,  swift  water  on  firm  substrates  (Ffliegar,  197S;  Smith,  1879). 
This  spawning  affinity  nay  be  responsible  for  the  sbnmdsnre  of 
Stisostedion  spp.  larvae  along  littoral  areas,  particularity  revetted 
littoral  areas.  These  areas  generally  provide  firm  substrates  and 
swifter  currents  them  natural  littoral  habitats  in  the  CHAT  III  reach. 
Spawning  nay  also  occur  in  tailwater  habitats. 

The  density  and  abundance  of  ichthyoplanktoa  may  very  anew illy  on  a 
species-specific  basis..  Gallagher  and  Connor  (IMG)  indicate  that 
certain  spring  spawning  species  (such  as  shads,  carp,  buffalos, 
temperate  basses,  ceatrarchids  and  pare ids)  generally  hard  mere 
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lueceMftti  apewftirig  WHa^  fcigft  •Mftiit  f*t».  '‘8p«et**ihtdlr.ii^  ti  Che 
9t*tot,hcm*6t,  i&ttai*  mn*M  &*&*&**  ^Hfir  ' 

c«r|Mt^k»«i  etfei  I  t*plt*ll?  i*te  Mt&i  •ateeilfal  dotlrtf  lo%  IldTiitfca. 
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Table  6.2-1.  Speciea  of  Vieh  Collected,  GREAT  111  Seech 
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Table  6.2-1.  Species  of  Fish  Collected,  GREAT  III  Reach 
(Continued,  Page  2  of  2) 


Catastoaidae  (Suckers) 
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Table  6.2-11.  Habitat  Association*  of  Fiah  Species  in  the  GREAT  II I 
Reach 


Prieary  Habitats* 

Species- 

Pooled  River 

Open  River 

Gizzard  shad 

All  habitats 

All  habitats 

Carp 

All  habitats 

Revetted  littoral; 
stone  dike 

Goldeye 

Main  channel  border; 
dike  field 

Main  channel  boarder; 
stone  dike 

Channel  catfish 

Natural  littoral 

Natural  littoral 

Flathead  catfish 

Main  channel  border; 
revetted  littoral 

Main  channel  border; 
revetted  littoral 

Shorthead  redhorse 

Main  channel  border 

Main  channel  border; 
revetted  littoral 

Black  crappie 

River  lake;  sloughs; 
navigation  pool 

Side  channel; 
mouth  of  tributary 

White  crappie 

River  lake;  sloughs; 
navigation  pool 

Side  channel; 
mouth  of  tributary 

River  carpsucker 

All  habitats 

Natural  littoral 

Bigmouth  buffalo 

River  lake;  slough; 
navigation  pool 

Side  channel; 
mouth  of  tributary 

Shovelnose  sturgeon 

Tailwaters;  dike  field 

Main  channel  border 

Sauger 

Tailwaters;  downstream 
end  of  island 

Side  channel 

Gars  (all  species) 

River  lake;  slough; 
navigation  pool 

Side  channel; 
mouth  of  tributary 

Largemouth  bass 

River  lake;  slough 

— 

Bluegill 

River  lake; 
navigation  pool 

— 

Bovfin 

River  lake 

Ms  mouth 

River  lake 

—  • 

Bullheads  (all  species) 

8iver  lake;  slough 

. - 

*  Primary  Habitat— that  habitat  or  habitats  irttich  have  the  highest 
percent  occurrence  of  a  given  species. 

Source:  888,  1982. 
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Table  6.2-12.  Major  Fish  Epecies*  Associated  with  Each  Habitat  of  the 
CHEAT  lit  leach 


Pooled  River  Open  River 


Tailwatera 

Freshwater  drun 
White  bass 
White  cr apple 
Shove lnose  sturgeon 

Navigation  Pool 
Shortnose  ga* 

Small mouth  buff  alp.  . 

White  bags 

White  crappie  Yf/'JSf?:-' 
Bluegill 

River  Lakes  add  Pends 
Shortnose  gar 
Bigaiouth  buffalo 
Black  bullhead 
Bluegill 
Black  crappie 

Sloughs 

Shortnose  gar 
Soailnouth  buffalo 
Bluegill 
Bui lhead  spp . 

Downs  treamJtad  of  Island 
SiortnOae  gar  • 

River  carpsucker 
Sauger 


Dike  Field 

Freshwater  drum 
Smallmouth  buffalo 
Channel  catfish 
Flathead  catfiah 

Main  Channel 
dhaaael  catfish 
Speeded  Chub  .  ... 
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Table  8.2-12.  Major  Fish  Spec  ies*  AMoc»a(«d;  pith .|#cb  Habitat  of  the 
GREAT  III  Study  Area  (dontinued.Pag^  of  2) 


Pooled  River 


Open  River 


:k)«c 


Main  Channel  Borders 
Freshwater  drua 
Flathead  catfish 
Channel  catfish 

Side  Channel 
Channel  catfish 
Freshwater  drua 


Natural  Littoral 
Shiners  A 

Channel  catfish 
Freshwater  drum 


Revetted  Littoral 
Channel  catfish 
Freshwater  drtua 


Main  Channel  Borders 
Goldeye 

Flathead  catfish 


Side  Channel 
Shortnose  gar 
Flathead  catfish 
Buffalo 

Natural  Littoral 
Shiners 

Channel  catfish 
River  carpsucker 
Freshwater  drua 

Revetted  Littoral 
Goldeye 

Freshwater  drum 

Pile  Dike 
Goldeye 
Shortnose  gar 

Stone  Dike 

Freshwater  d^u* 
Goldeye 
Shortnose  gar 

Mouth  of  Tributary 
Shortnose  gar 
Freshwater  drua 
White  bass 


i.-  ••  <  i  jibe** 


“i  kt  M  ?  -  m  f 
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vj  i .  ’  :!  * :  c 
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'BCti'*-.  «1.3  fife' 

■!  lOfjS-  >  tO  ' 
!1  >  £  8 

«•  J  i  iA» 
ri  <  M'mtA 
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*  Major  species  excluding  gissard  shad  and  carp,  which  were  abundant  in 
all  habitats.  A  aajor  species  wakes  up  5  to  TO  percent  or  wore  of  tlh 
total,  catch  in  a  habitator  is  signif  icant  for  sport .  .ppppsrcisl^-O^ 
scientific  reaepna.  ,.v*' 

.  •  •  -i  •«-  ;  i:>  ;  T  '  ’  '•  *  f.l'i'V  f  ftii;?' 

Source:  ESE»  1982. 
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Tabic  6.2-13.  Standing  Ctop  at  fiiti  Collected  During  Chenof iiHing 
id  Kisttgrtid  8idd  e&ittfot  q  ; 

'  .  •  w:  S  .  '*•  S;  V.-.  "■  l.  :  j  ..  »  ■?  • 


Specie#* 

#/Acte 

*8/0*  ^ 

Laaprey 

0:006 

0:007 

Chestnut  laaprep 

0.013 

0 Ms  ’  ■ 

Paddle flah 

0. 257 

0.288 

Gars 

94.831 

61,480  ■’  t'**'  v;!  ■  ’ 

Longnose  gar 

0.975 

1.095 . . 

Shortnose  gar 

85.429 

95:757 

Gizzard  shad 

228.229 

255.822  7:r 

Threadfin  shad 

o.oii 

0.612  -  •:-v  f 

Grass  carp 

0.884 

0.991 

Cannon  carp 

286.563 

521.209 

Silver  chub 

0:0004 

0:0005 

Enerald  shiner 

0:013 

0:019s  r  .-/ 

River  shiner 

0.0002 

0.0005 

Red  shiner 

0:0002 

^  •  i-  -Y>' 

0.0005 

Bullhead  minnow 

0.0009 

0:001 

Minnows 

0.0002 

0.0005 

Carpsuckers 

15.992 

17:925 

River  carpsucker 

9.507 

10.058  ■ 

Quill back 

0.916 

1:027  1  ,r; 

Buffalos 

55.173 

61.845  sw--’ 

Saallnouth  buffalo 

16. 124 

18.075 

Bigaouth  buffalo 

129:464 

145:116 

Channel  catfish 

23:793 

26.670 

Flathead  catfish 

0.857 

0.961 

Mosquitofish 

0.00009 

0.0001 

White  bass 

5.439 

5:850 

Oraugespotted  sun fish 

0:0009 

0:001 

Bluegill 

e.ooO 9 

0:001 

Crappie 

0.159 

0.178 

White  crappie 

0.451 

0:485 

Black  crappie 

0:142 

0.159 

Sauger 

0.049 

0.055 

Walleye 

0.012 

0.014 

Freshwater  drum 

10.255 

11.495 

TOTAL 

926 

1*035:183 

H— . . ,,„M 

•  •  ••  i  --'.'I 

T  "  -i.w-V1*  f  1  ’• 

f-  !  V  '  •  ' 

jyw>  &&&** 

*  Tax*  listed  at-  the  generic  level  provide  data  fdf  fhoite  'ftdfc 

ware  not  identified  to  apeci aa  and  do  not  iaclddf  'dWi  *0*  »# 

that  genua  which  were  identified  to  specie#.  ;  “ 


Source:  USE,  1982. 
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6.3  BIOTIC  CHARACTERIZATION  OP  HABITATS 

•  1  '  -  .•  ••  .v"  v  I-  '  ..  dt‘  i  ■' 

.1  Si  X  ;  .  •  i  X  V  •"  i.  i . t  .•  V ! 

The  key  objectives  of  the  field  date  collection  portion  of  the  GREAT  III 
ecological  characterisation  were  to: 

'■*  '%  t<i  •  f.  V  ''  <■-/  V  .  • 

1.  Characteriae  the  afwatic  faunal  communities  associated  with 

•  *  t  .4 1M!>  *  . ;  i  -  j  (•> 

each  habitat  type, 

2.  Assess  the  importance  of  each  to  the  river  system,  and 

3.  Deecribe  habitat  features  influencing  the  associated  biota. 


The  following  discussion  addresses  these  objectives  on  a  habitat-by- 
habitat  basis.  In  some  cases,  characteristics  of  a  given  habitat  varied 
between  pooled  and  open  river,  and  these  differences  are  noted.  In  most 
cases,  primary  emphasis  is  given  to  the  fish,  due  to  greater  economic/ 
recreation  importance  and  superior  existing  data  base.  Tables  6.3-1 
through  6.3-23  accompany  the  appropriate  narratives  for  each  habitat  and 
provide  key  information  on  the  fishes,  benthic  invertebrates,  and 
habitat  features. 

Sections  6.3  and  6.4  provide  evaluations  and  comparisons  based  largely 
on  ESE  data  and  quantifications  (density,  CPE,  diversity,  evenness). 

The  limitations  of  the  methods  and  efforts  utilised  must  be  considered 
as  qualifiers  of  any  evaluations  and  judgments  made. 

J  .  .  'X.;,  ■  .  •  '1  .  •  ••  •,  v.  ><: 


TAILUATEB 


:•  s  L 


The  tailwater  habitat  Was  found  to  be  a  generally  harsh  biotic 


t ,» 


environment  with  many  similarities  to  the  main  channel.  Currents  were 

uniformly  strong  and  turbulent;  substrates  were  coarse  and  highly 

■  '  ’  • '  xv-'-!  t  r  'mo*  <.>■::  q.-j  bWiei;  \..i*  ft 


scoured.  Hater  level  fluctuations  could  alter  these  character let ice. 
Cover  was  limited  and  strong  currents  precluded  colonisation  except  by 

i-  *  •  ‘if  •  ■ -(jc.  J  .oq*  3 ft i* :> fS x 1  ».  a.-’ '  •  w-  -nftfu** 

current-tolerant  forms.  Little  slackweter  was  available. 

r  -  '  ■  '  b;!<-  :j?  V  >  if  • :  -■?*  i '  i -i  > -- 


Benthic  Invertebrates  (Table  6.3-1) 

ho  benthic  invertebrate  samples  were  collected  from  this  habitat. 
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Fish 

Fish  were  collected  using  electrofishing,  trammel  netting,  otter 
trawling,  and  gill  netting.  Given  the  above-described  habitat 
conditions,  a  moderately  diverse  fishery  was  found  to  be  present,  with 
an  average  diversity  of  2.35.  Gizzard  shad  dominated  the  catch 
(62  percent),  followed  by  carp  (11  percent),  freshwater  drum 
(5  percent),  and  white  bass  (5  percent). 

The  trammel  netting  method  yielded  very  low  numbers  of  individuals. 
Catch-per-effort  (CPE)  values  for  electrofishing  were  63.5  and  gill 
netting  86.6.  The  fishery  sampled  consisted  predominantly  of  commercial 
(carp,  drum)  and  forage  species  (gizzard  shad).  The  most  abundant  sport 
species  collected  were  white  bass,  shovelnose  sturgeon,  white  crappie, 
and  channel  catfish. 

The  Winfield  tailwater  was  significantly  more  productive  than  the 
Clarksville  tailwater.  Average  CPE  values  were  as  follows  for 
Clarksville:  electrofishing,  40. 6;  gill  netting,  20;  trammel  netting, 
1.2,  as  compared  with  respective  CPE  values  for  Winfield  of  86.3,  153, 
and  0.7. 

Dunham  (1971)  found  the  following  composition  in  the  tailwaters  of  a 
number  of  navigation  dams:  23.6  percent  game,  39.9  percent  commercial, 
and  36.5  percent  forage.  He  found  the  following  species  abundance 
ranking,  in  order  of  decreasing  abundance:  gizzard  shad,  freshwater 
drum,  carp,  white  bass,  bluegill,  crappie,  largemouth  bass,  mooneye, 
river  carpsucker,  and  channel  catfish.  Gizzard  shad  and  carp  have 
generally  been  found  to  be  the  dominant  tailwater  species  (Bertrand  and 
Dunn,  1973;  Bertrand  and  Lockart,  1973).  White  bass  and  sometimes 
sauger  were  the  significant  sport  species  collected;  CPE  values  were 
generally  highest  in  spring  and  late  sunsmr. 


GRTIII-ECO-S. 10/BIP63. 3 
5/11/82 


HAVIC^TIOM, POOL  ....  }ii  !C.: 

Tbp  principal  feature*,  ,,fhe  navigation 

habitat  characteristics  are  the  impoundment  andjjtfgpiaf rpp* ftf  water 
levels  and  flows.  Depending  on  the  control  regime,  the  navigation  pool 
nay  be  completely  iantic  (standing  wafer)  or.  may  grade  fromlenticto 
lo tic  (flowing).  .  Begayjllesa,  there,,  fa  a  spue,  behind  each  foclt  and  .da* 
that  is  for  the  most  part  quiet  and  relatively  shallow,  This  sane,  of 
inundation  resulting  from  dam  construction  has  abundant  cover  and  hard 
substrates  in  the  form  of  stumps,  dead  trees,  submerged  logs,  apd^ 
manmade  structures  (e. g. ,  rock  riprap).  n  ,  > 

The  midr iver  portion  of  the  pool  approximated  those  conditions  described 
for  main  channel  and  main  channel  border  habitats,  although  the  degree 
of  similarity  also  is  dependent  on  control  regimes., 


Overall,  firm  substrates  and  cover  were  plentiful,  |U  vece  soft 
sediments.  A  diversity  of  current  velocities  and  depths  were  available 
within  the  expanse  of  the  navigation  pool.  Total  habitat  diversity  was 
high  because  of  the  many  features  conducive  to  biotic  development:. 

Benthic  Invertebrates  (Table  6.3-2) 

Oligochaetes  were  the  dominant  benthic  organisms  collected  in  the. 
navigation  pool,  comprising  approximately  60  to  75  percent  of  the  fauna 
at  each  sampling  .  f re a.  Chirpnomids  were  second  in  overall  abundance- 
Ephemeridae  (mayflies)  were  common.  The  Sphaeriidae  (fingernail  clems) 
and  the  Union idea  (mussels)  also  were  found  within  the  navigation  pool. 

Benthic  invertebrate  densities  (no./m?)  ranged  from  14  to  2,698/m? 

.  in  the  samples  .collected*  Average  seasonal  density  va lump, at  each  „ 
sampling  arqa  were  979/m2  at  Clarksville  and  l,jl5£/jm?  at,  Hinfield.  . 

The  overall  average  density  was  1,069/*?..,  „ ■ 

*  '  ■  .  ■  i<"  -  !• 

Diversity  values  ranged  from  0.00  to  ?.39  in  samples  collected  in  the 
navigation  pool.  Composite  diversity  values  a«re  1.51  for  Clarksville 
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and  2.35  for  Winfield,  with  an  overall  average  d ivere ityof  'ii'iSli'1  ' '**1 
Composite  evenness  values  were  1.20  for  Clarksville,  1.62  fOrWinfihid, 
with  ah  overall  average  of  1.41 


The  navigation  pool  wee  found  to  eupport  one  Of  the  higher  overall  : 
densities  of  benthic  invertebrates  and  accounted  for  the  highest  benthic 
diversity  valued  recorded  during  the  study.  I‘: 

Features  of  the  navigation  pool  which  are  beneficial  to  benthic  fauna 
include  reduced  current  velocities  and  a  variety  of  water  deptW  and 
available  substrates.  Hard  substrates  in  the  fora  of  subamrged  stuaps 
and  logs,  aquatic  macrophytes ,  and  rock  riprap  generally  are  present  in 
the  shallow  water  areas  around  the  periphery  of  the  navigation*  pool. 
These  hard  substrates  allow  for  the  colonisation  of  a  diverse  assemblage 
of  macroinvertebrate  organisms.  In  general,  navigation  pools  provide  a 
relatively  greater  degree  of  niche  diversity,  which  Is  reflected  ill  the 
productivity  and  diversity  of  associated  biota. 


Navigation  pool  features  not  as  beneficial  include  frequeht’  fluctuations 
in  water  depth  and  more  extensive  structural  modifications. 

Fish  ' 

Collections  at  the  navigation  pool  habitat  indicated  that  the’  most 
abundant  species  were  gissard  shad  <32.6  to  53  percent),  carp  <8  to 
10.9  percent),  shortnose  gar  (2.9  to  10  percent),  smaltmouth buffalo 
(4.8  to  6.5  percent),  freshwater  drum  (8.5  to  9.2  percent),  and black 
crappie  (2  3  to  3.8  percent). 

v.  ‘  ‘  *  r ,  vr-  :  ‘>..i 

Forage,  commercial,  and  sport  species  numerically  dominated  the  naviga*- 
tion  pool  fish  collections.  Coasaonly  collected  commercial  spedbMi  dera 
carp,  small  mouth  buffalo,  freshwater  drum,  river  carpe  ticker,  dnd 
bigmouth  buffalo.  Abundant  sport  species  iucluded  black  crappie, 
bluegitl,  channel  eatfiah,  and  white  bats.  Tdung  of- the -year  green :: 
aunfish  and  largemouth  bass  were  collected  et  thie  habit  it.  *-^r 


6i?3 
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Diversity  index  and  evenness  values  (all  seasons  combined)  were  '2.70  and 
1.91  at  Clarksville  and  3.37’  and  2.35  at  Winfietd.The  average 


diversity  and  Ovennesi  values  for  the  two  areas  were  S.di  ahd  2.13: 

These  values  were  higher  than  the  averagediversity  valuelorallpooled 


river  habitats.  The  number  of  species  collected  at  this  habitat  also 


was  higher  than  average  and  was  surpassed  only  by 
habitat  (seining  within  the  natural  littoral  habitat  yielded  'numerous 
species  not  collected  at  other  habitats),  fish  collection  gfcthodd 
included  electrofishing;  gill  net  ting /and  €  raise  rife  t  ting',  resulting ‘In 


the  following  CPE  values:  44.1  (54.8  at  Clarkflvilleartd33^2at 


Winfield)  for  electrofishing,  44.3  (38.9  at  ClatkiVille  ahd  &9.6*it‘ 
Winfield)  for  gill  netting  and  24.5  (30.8  at  Clarksville  and  18.2  at 
Winfield)  for  frame  netting.  CPE  values  at  the  navigation  pool  wiri" 
generally  higher  at  the  Clarksville  site  than  at  the  Winfield  site.  * 

.  ■  :  '  j  ■  ■  \>C  .  !.  « j  i  ■ !  y 


The  navigation  pool  supports  a  diverse  and  abundant  assemblage  of 
coonercial,  forage,  and  sport  fishes.  Factors  contributing  id  the  " 
presence  of  an  abundant  ichthyofaunal 'community  include: 

1.  A  variety  of  water  depths;  1 

j  ^  ■  1  .  , . 

2.  A  variety  of  substrate  types; 

3.  Large  amounts  of  slack  water  area;  and 

4.  Availability  of  protective  cover  around  the  periphery  of  the 
pool  in  the  form  of  stmfcps ,  snags,  and 'rocks. 

!  ■  *•  '  ••  .h  '  .  V  ;•  •  '  !  f  ■  ,  .  ’ 


RIVER  LAKE  1  ‘  *  "■  '  ''''  ' 

The  river  lake  is  a  unique  habitat  in  the  rlVer  system  irt"  that  it  it  a 
totally  lentic  (standing  water)  habitat,  having  no  connection  with  iby 
of  the  other  identified  habitat  types  under  normal  water  level 
conditions,  in  addition  to  the  absent*  of  flowing  eatat,  ke/  habitat 
features  include ‘relatively'  shallow  tinier  depths,"'  #Oft,  flOccnleht;’ ri 
organically  enriched  substrates,  abundant1  covet-  (notably  kqfofclit'*'  n* 
macrophytes),  and  isolation  from  other  river'ihe  biological  codininittea 
(except  during  high  water). 
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of  depressed  dissolved  ofl#?11' .  Alsp,  lenticchsrsctsristics  preclude 
utilisation  hy  flowing-water r>f  i^unal  forms.  Nevertheless,  ft*  rivsrfak* 
.  if  oneof  the  soft  prodtjc  t  ivebebitsts  in.  the  Study  erf*.  ,  y 

Bcotbic  Invertebrates  (Tsbls  6.3-3) 

The  dominant  benthic  invertebrate  tm  collected  la  the  river  lake 
habitat  wee  01igocheata  ($0  to  70  percept)*  A  Majority  of  the  roMiniag 
benthic  organ! aaa  Were  cbirononids  and  cerAtapogonids..  Hemiptera  end 
Coleoptera  tana  were  collected  (lee*  than  5  percent)}  these  tA*S  mere 
collected  in  few, other  sables  or  habitat*. 

Density  values  ranged  fro*  488  to  2,856/m2  In  the  samples  collected. 
Average  seasonal  density  was  922/m2  at  Clarksville  and  2, 085/m2  at 
Winfield.  Overall  average  density  was  1,503/m2. 

Diversity  values  ranged  from  0. S3  to  2.61,  with  composite  diversity 
values  of  1.97  at  Clarksville  and  2.31  at  Winfield.  Overall,  average 
diversity  for  all  river  lake  locations  was  2.14.  Composite  evenness 
values  were  1.57  for  Clarksville,  1.75  for  Winfield,  with  an  overall 
average  of  1.66. 


The  overall  average  density  of  the  river  lake  was  Second  only  to  that  of 
the  slough  habitat,  while  the  overall  average  diversity  was  exceeded 
only  by  that  of  the  navigation  pool;  evenness  valitee  were  apong  the 
highest  as  well.  Both  the  slough  and  navigation  ppo.l.  have  habitat 
characteristics  quite  similar  to, those  of  the  river,  lake.  „  .  . 

Features  of  the  river  lake  conducive^  to  benthic  development  include 
higher  primary  productivity,  absence  of.  current,  stable  aubattajtap,  and 
an  abundance  of. cover  and  hard  surfaces  (stupa**  logs).  ^ honjitcadncive 
features  included  the  soft*  flocculent  nature  of  am^i  tufe*trek|te, 
presence  of  eutrophic  conditions,  tha  potential  for  extreme  water  level 
reductions  during  summer  drought  end  periodic  decreases  in  dissolved 


oxygen. 
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to  i»pifc«  of  all  thuefotCBtUl  1  imit iog  faeters.thmrivefiakeisune 
of  the  key  benthic  habitats  in  the  river  eye  tea.  ^  -■;»« 

•  -..>•*»  Vl  jgj  ;*•  i  .  :  i  /.  -:r  '  ^ '  ■*'  4  ■  /'•  .i  i  V 

Fish  r  •  *'  •  :*&  :  ■  •**.«  v-.»  i  -  j*tj «.  *  »■  ^  j j  k  v 

River  lake  fish  enabling  produced  widely  differing  result*  between  the 
two  sampling  site*.  Species  abundant  at  bath  sites  were  gissard^ehad 
(13.6  to  38.9  percent),  carp  (6  to  2.9  percent),  ehortnoee  gar  (2.2  to 
9.9  percent),  black  bullhead  (8.8  to  22  percent),  and  bluegiM  (2.9  to 
21.8;percent ) .  Speciee  abundant  exclusively  at  the  Winfieldrivsr  lake 
were  black  crappie  (17.6  percent);  white  crappie  (3  percent) ,  largaaauth 
bass  (4.2  percent),  and  white. baas  (2  percent),  Species  abundant  only 
at  the  Clarksville  site  were  1  ini  ted  to  bigaouth  buffalo  (4.3  percent) . 

In  addition  to  abundant  species  present  in  the  collections,  some  lees 
abundant  species  were  collected  almost  exclusively  st  the  river  lake 
habitat.  These  species  were  waraouth,  brown  bullhead,  yellow  bullhead, 
bowfin,  spotted  gar,  yellow  bade,  aad  green  sunfish.  These  speciee  Were 
primarily  collected  from  the  Vinfield  river  lake. 

Collections  of  sport  fish  dominated  the  Winfield  river  lake  collection. 
The  Clarksville  collections  were  numerically  dominated  by  forage  and 
commercial  apeciaa.  Abundant  sport  fishes  in  the  collections  were 
bluegill,  black  bullhead,  crappie  (black  and  white),  largamouth  bees , 
and  white  bass.  Forage  fish  were  doau as ted  by  gizserd  shad.  Commercial 
apeciaa  collected  in  abundance  included  carp,  bigmouth  buffalo,  and 
anal  lisouth  buffalo.  Abundant  predatory  non  sport  or  eeammreial  spec  ies 
included  shortnose  gar  and  bowfin*  Youag-ofrthe-year  green  sunfish, 
bluegill,  largemouth  baas,  white  crappie,  black  crappie,  carp,  and  black 
bullhaad  wers  collected  at  the  river  lake  habitat.  •,  i  *>..«.  -  s/Mi  :  £ 

Diversity  index  end  evenoess  valuea  for  tbe  river  lake  htbiUtaUs  2.4S 
and  l. 95  for  Clarksville  end  3.06  end  2.l4for  Winfield.  Tbb  asmhtmad 
diversity  and  evenness  values  ware  2.75  end  2.04,  respectively,  these 
values  wers  similar  to  the  average  values  for  all  pooled  river  habitats. 
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In  addition,  a  higher  than  avsragenuahar  of  S|>iclas(ddac4fe  gNir  Addled 
river  habitat)  was  collected  afc^therivar  iakahabitat.  Wiab^werd  &■  ■ 
collected  with  electrofishing,  gill  netting,  end  frasw  netting.  CPS 
velvet  were,  respectively,  84.6  (35.1  et  Clarksville  end  1Q0.4  .atjjMl' 
Winfield),  131.3  (114. S  et  Clerktville  end  148.2  at  Winfield),  and  35.9 
1.8  at  Clarksville  end  99. 9  et  Winfield).  - •*.-*  r  •> ; 


;-"W  - 


*  ft  4$  '  V  *»{  • 


e.!  ) 


The  Collections  indicated  that ; the  .river  Inks  habitat  is  an  Important 
habitat  for  the  ichthyofaunal  eodnimitie4.de  the  peeled  rivssr.  lhese 
habitats  support  a  diverse  end  abundant  sssseblege  offish.  ^Bils  f#’*  .. 
part icolarly  true  for  winy  sport  apaciaswhiehuere  feaudin  their 
greatest  abundance  in  the  river  late  habitat  (parti cue* ly  at  Winfield) . 
The  importance  of  each  individual  river  lake  la  apparently  baaed  on 
succeaeionel  stage  or  eutrophic  condit  ions.  '  Those  lakes  which  are  r.< 
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D 

0 

D 
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shallow  and  filled  with  organically*  enriched  ail  tee  and  clays  dadh'ujdr. 
detritus  support '  low  sport  -fish  coeeonitiee  endhighereouwercial  sad 
forage  fish  eoaMunitieaCi.s.,  ^larkevillesaaplingaree).  JUkes  which 
are  leas  eutrophic  and  contain  deeper  water  areas  and  less  sedieaet  . 
support  diverse  sport  fish  coassutities  (i.e.,  Winfield  s sapling  area). 


f  :  ~  -*  •  j  i '  ■' t  .*  ;  '*  S'.  .  <A  V  i  3^?r 

Those  features  of  elough  habitats  sigoif icaefcWe  squat te  hided 
1.  Lack,  .of  (or  veryluaited)  coVtwet;  j  n  .  -  ,  f 

•  <2.  Soft,  organicalLy^ricbtd  substrates;*,  .  ^  ^  si 

3.  Shallow  water  depths,  add  »j  bWrUti* 

4.  Abundance  of  cover  in  the  fore  of  aquatic  macrophytes 

.as submerged stoapseed logs. ;■*«*  ;?>*  i««:*  I- 


Sloughs  closely  ressaibts  Untie  (standing  water!  habitats,  hut'Wlddidre 
influenced  by  their  connection  to  other  aquatic  habitats.  i!«widj|  ifchtdf- 
coeditioas  da  occur  within  sloughs  datftwgiteodiagi  -heavy  ■detf^'iawhnff 
< and,  in  the  poelsdriwsr.duriugthe  drawdoen  dlsthe  wevigetldd 
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of  ill  fcabftiteVciddireatia|‘  Ittr  dHllf  ©f'^fcii  lllegii4  hifeitSt*  • 
production. 1  ‘ 1  lilai 
rol.  oi  a  tpawnlhg  ind  mrf«iry  h*bititvfor1i  oiAb«rof 
Bertrand  «ad*butan  (19W  refsteneV  th«v4t&e  bfslOughsAe  efcasttin* 

•ad/ or  nursery  habitat  for  «unf ish,  bluegill,  crappie  and  buffalo. 
Collections  aade  during  the  GREAT  III  study  include  young-o f-the  ydiut 
'  blutegilt  and  river  tarpsucfcer  ini  the  sanp&ea.  r:i  ,*1 

WmSTttXAH  BHD  Of  ISLAM)  '  v;  -i  ' 

The  habitat  located  downstream  of  major  river  islands  combines  feAtbres 
of  several  habitats,  especially  sloughs  and  littoral  habitats.  'ffcef 
habitat  varies,  depending  on  orientation  in  relation  to  auijor  currents 
and  Shoreline  configuration  (i.e.y  degree  of  "cat"  into  the  island). 


i  ? 

fa  l' 


r  *  ■; 


Key  habitat  features  include: 

1.  Relatively  shallow,  but  variible.  water  depths*; 

'''  2.  Oboes  of  slack  water,  ad:  well-  Sr  current;  ■  : '  V;"  - 

3.  Variety  of  sultttrate  types;  and  5 ,w  '-*•  1  m 

4.  Generally  abundant  cover  in  the  form  of  log*,  shoreiihe  *  1  ' 
vegetation,  and  perhaps  aquatic  macrophytes. 

‘  •  i  ■■  ft;  .rv  4t..' 

Benthic  Invertebrates  (Table  6.  3-5)  1  .**-'*  -•  * -1 '  ■ >  -rw**  lo 

01 igothaetes  dominated  the  benthos  of  this  habitat,1  averaging  87pirc*nt 
of  the  total  benthos.  Chironomids  and  Bekagsnia;  ‘jpp. ;  Serfc:'  hist-1 Urs J  r' 
relative  abundance.  "  '•  '  ,  » •  r?  -  ;•  -a**  <•»&*?.* 

>  •  *  H  ..  ,  <;ij  •  •  t  •  -gli.  oY  ,  =■ .  tjtjf  ••  ftliriv 

Density  values  ranged  from  14  to  3,803/m2  in  the  sampler  col  UtteR*:  r 
Seasonal  average  density  values  for  the  two  sampling  areas  were 
*,468/n£  for  ciarksville  and  Wl«i%l»^  ?;^w  ««***#■»  !-; 

i  I  . •;  .•  .ifi'f  ’ir  :;i.  Hi  tide;’  J  U 

Diversity  values  ranged  from  0.00  to  1.97  in  the  sampled '86ll|§£|ft£*’*! 
Compositing  the  four  seasons,  diversity  at  Clarksville  was  0.82  and  at 
Winfield  1.40  and  evenness  values  were  0.74  for  Clarksville  and  1.49  for 
Winfield. 
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generally  one  of  the  higher  dVecili^^  >ut  support* 

one  of  the  lpwerovarall  bjBnthicdiversities  and  evenness  value* , 

Fish  ,v  ^ .  ?v^  v.- i, 

In  the  downstream  island  habitat  a  moderate  number  of  fish  was  collected 
resulting  in  a  relatively  high  diversity.  The  dominant  fish  were 
gizsard  shad  (44  percent),  followed  by  carp  (12  percent),  shortness  f*r 
,,  ( 9  percent),  freshwater  drum  (5  percent),  and  river  carps  ocher  )i; 

(4  percent) .  fl  <  ; 

Composite  diversity  values  were  3.25  for  Clarksville  and  2.88  for  .->< 
Winfield.  The  average  diversity  for  the  habitat  type  was  3.07.  Average 
catch-per-effort  (CPE)  values  were  as  follows:  electrofishing  17.9, 
(13.9  at  Clarksville  and  21.8  at  Winfield),,  gill  net  33,7  (32.6  at 
Clarksville  and  34.8  at  Winfield),  and  frees  net  7.3  (9.0, At  Clarksville 
and  5.7  at  Winfield).  Composite  evenness  value*  were  2.27  for 
Clarksville,  1.99  for  Winfield,  averaging  2,13. 

Categorical  cosmosition  of  the  catch  waa  a  generally  even  distribution 
of  sport,  commercial,  and  forage  species*  Carp  was  the  moat  abundant 
commercial  species  collected.  The  most  common  forage  epee  iff.  *M 
gissard  shad,  and  white  baas  was,  the  moat  common  sport  species.  Other 
common  sport  species  wers  sauger,  channel  cetfish,  black creppia,  epd 
white  crappie.  Young-of-the-year  green  sunfish  end  largemouth  base  KM* 
also  col lectad,  .  -v;  ...  ■  ■.  :■ 


In  comparison  with  the  othar.  habitats,  diver aity  and  evetoess wee*, 
avarage  in  this  habitat,  whersas  abundanca,  aa  msasured  by  <W,  wea 
belowaysrage. 
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Factors  influencing  the  diversity  and  productivity  included  the  liaited 
a  Veal  extetft  lof  thd  Kabttat  and  perhaps  the  <fdstSbilit* Hi  c&reu£ 'add 
water  level  eoadit  ioas  die  to  hydrologic  dynadies  the  downstream  tips 
of  the  islands.  - 


Pin  ?BBJ>8  (8T0WK)  Jfc*  1  <v*  ;r  *«"•'•'•• 

Habitat  features  of  dike  fields  rSsOmbled^tttose  of  the^lii  dhinnel 
border  habitat e.  Submates  weds  general ty  Soft  add  relatively  battle , 
except  in  sonea  of  abrasion.  Cover  vas  priSentiflthte  fdrUvdf ‘wtitufkl 
logs,  snags,  and  debris;.  Current  velocities  ranged  from  afdfekVitat  ' 
cones -near  shore,  to  strong  currants  where  water  flows  oVer  dikes  Snd'  at 
dike  tips.  The  rock  riprapof  the  dikes  provided  excellent  substrate 
for  benthic  invertebrate  colonlsstion,  although  only  Soft  substrates 
were  sampled.  All  of  the  above  factors  enhance  the  suitability  of  the 
dfla  fields  for  aquatic  fauna.  ‘  :  i’ 

i  ■  i,  f.  ;  ;;  ■  .1.:  :  1  ;!*■'  r  >  .'■) 


Benthic  Invertebrates  (Tables  6.3-6,  6.3-7)'  1  vi 

The  dominant  taxon  in  the  dike  field  habitat  was  Oligochaeta  it  SH  r 
sampling  areas,  ranging  frow  50  tO  75  percent  of  the  total  benthos. 
Chiroaomids  were  second  in  relative  abundance  in  the  pooled  tivUr; 


Hexagenia  spp.  was  second  in  the  open  river.  The  taxa  Isopoda  (aquatic 
soShUgs),  Ephemeroptera,  Hydropaychidae  (caddiuflies),  mid  Felecy^Oda 
were  common.  ■’  J '  *’ 

-<j  -  ..  ;  i»:.'  -i,  i ;  ’v  ,•  •  ■  '  t  ?- r. ii ' * 

Densities  ranged  .from  43  to  2,727/0?  during  the  study. '  f eSsObal  b' 

average  density  values  were  1,589/m2  at  Clarksville,  771/02  at' 
Winfield,  366/m2  at  Ste.  Genevieve,  and  161/m2  at  Capa  Girardeau. 


Diversity  ranged  from  0.00  to  3.60  during  the  study.  Oaupoiiec  :  ■  'c 
diversity  value#  wits  1. 37  ‘st  ElerkSvitfe,  2.319  mt!  Winfield,  li.W ‘it  S 
Sts.  Genevieve,  end  1.36  at  GSpS  Girardeau,  Respective  ctMpOdfte 
evenness  values  were  1.15,  1.81,  ‘lw4lV|f,"v'^  •  «**  "•*■**• 


U  < 


£.1  * 


k  >  A  ;  VI  . 


l#.' 


6-82 


GRTIII-KCO-S. 10/BIF63. 14 
5/11/82 


Average  density,  diversity,  end  (WtueM  value*  for  (Ji«  pooled  riv<r 
were  1,1 7^/m2,  1.98,  and  1.48  respectively,  and  for  the  epee  rivet  - 
263/e2,  1.64,  end  1.86. 

The  overall  average  diversity,  evenness,  and  density  values  were  l.Oli, 
1.67,  end  720/*2,  respectively.  This  diversity  value  was  the  highest 
overall  diversity  determined.  Although  the  overall  density  ye*  , 
comparatively  low  among  the  habitats,  the  comparatively  high  diversity 
and  evenness  indicate  that  the  dike  fields  support:  an  assemblage  of 
benthos  not  well  represented  in  other  habitats.  This  is  probably  r,c 
because  of  dike  riprap  and  the  diversity  of- current  and  substrate 
conditions  conducive  to  benthic  development.  - 

Grace  end  Weithman  (1982)  sampled  benthic  invertebrates  of  stone  dikes 
(River  Miles  95-115)  during  1981,  using  both  artificial  substrates  and 
dredge  samplers.  They  found  that  85  percent  of  the  total  benthos  was 
composed  of  Oligochaeta  (59  percent ) ,  Ephemeropta ~  (14  percent),  and 
Diptere  (12  percent).  Trichoptera  and  Odpnata  were  also  coomon. 
Invertebrate  abundance  was  greatest  in  spring, .lowest . in  the  SiMnsr. 

ESE'a  ponar  grab  samples < in  similar  habitats  in  nearby  sites  showed  a 
different  composition  than  that  of  Grace  end  Weithman.  BSS  found 
Oligochaeta  comprised  50  percent  of  the  fauna,  Bphemeroptera  47  percent, 
and  Diptere  3  percent  (Appendix  Table  1-3).  Mo  Trichoptera  or  other  r 
taxa  were  found. 

Fish 

Dike  fields  (stone)  in  the  open  and  pooled  river  segments  supported  a 
generally  similar  fishery.  The  dominant  fish  collacted,,froa  thapooled 
and  open  river,  respectively,  included  carp  (28  and  49  percent),  giasard 
shed  (20  end  26  percent;},  freshwater  drum  (16  end  8  percent),  emsllaKHith 
buffalo  (5  and  0.5  percent),  whits  bass  (2.6  and  3  percent),  end  channel 
catfish  (4  end  3  percent). 
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Composite  diversity  end  evenness  vs lues  were  3.27  end  1*47  «t  Winfield, 
3.03  end  2.06  et  Clarksville,  2.18  end  1.70  at  Ste.Cenevisve,  end  2.33 
end  1.86  et  Cepe  Girerdeeu.  Averege  diversity  end  evenness  for  the 
pooled  river  were  3.15  and  2.36,  end  for  the  open  river  2.26  end  1.78. 
The  overall  diversity  and  evenness  for  the  habitat  type  were  2.71  end 
2.07,  respectively.  In  nil  cases,  diversity  values  were  well  above  the 
average  for  ell  habitat  types. 

Productivity,  as  measured  by  CPE,,  wee,  generally  below  average  for  the 
dike  fields.  Average  CPE  values  for  the.  pooled  and  open  river, 
respectively,  were  electrofishing  (29.7  and  48.2),  trammel  netting  <1.8 
and  0.5),  gill  netting  (4.7  and  6.0),  and  hoop  netting  (1.1  and  0.7)* 

CPE  values  at  Clarksville,  Winfield,  St e. Genevieve,  and,  Cape .Girardeau 
respectively  were  electrofishing  (30.6,  28.9,  48.7,  47.8),  trammel 
netting  (0.1,  3.5,  0,  0.9),  gill  netting  (1.0,  8.5,  6.0,  0)  and  hoop 
netting  (0.9,  1.5,  0.4,  1.1). 

The  commercial  fish  category  numerically  dominated  collections  in  the 
dike  fields,  with  sport  and  forage  species  represented  to  a  lesser 
extent.  Carp  and  freshwater  drum  were  the  major  commercial  species  and 
giszard  shad  was  the  major  forage  species.  The  most  common  sport 
species  collected  were  channel  catfish,  flathead  catfish,  white  bass 
and,  in  the  pooled  river,  bluegill.  The  suijor  fish  species  associated 
with  the  dike  fields,  other  than  carp  and  gissard  shad,  included 
freshwater  drum,  smallmouth  buffalo,  channel  catfish,  flathead  catfish, 
and  white  bass. 

Overall,  the  dike  field  is  a  moderately  valuable  habitat-  for ; fish  baaed 
on  above  average  diversity  and  below  average  productivity  values.  A 
diversity  of  current  end  substrate  condition#  is  present sod  cover ^i* 
available.  In  the  open  river,  the  dike  field  habitat:  provides,  zones -of 
slack  water  and  cover  which  are  not : otherwise  common  in  the  open  river. 
The  importance  of  this  habitat,  however,  is  variable,  based  upon  CPE 
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values,  with  those  at  Cape  Girardeau  being  much  higher  than  CPE  values 
at  the  Ste.  Genevieve  site. 

Grace  and  Weithman  (1982)  intensively  sampled  fish  populations 
associated  with  stone  dikes  in  River  Miles  95-115,  concurrent  with  BSE's 
sampling  year.  They  found  that  85  percent  of  the  fish  consisted  of  the 
following  species:  gizzard  shad  (53  percent),  carp  (10  percent)  river 
carpsucker  (8  percent),  freshwater  drum  (6  percent),  shortnose  gar 
(3  percent) i  emerald  shiner  (3  percent),  and  flathead  catfish 
(2  percent).  A  total  of  45  species  was  collected,  with  highest  CPE 
values  obtained  at  intermediate  river  levels.  The  most  common  sport 
fish  not  listed  above  were  channel  catfish,  blue  catfish,  white  bass, 
and  white  crappie. 

MAIM  CHANNEL 

The  main  channel  of  the  Mississippi  River  provides  little  suitable 
habitat  for  most  fish  and  benthic  invertebrates.  Currents  are 
continually  strong,  and  water  depths  are  generally  the  greatest  found  in 
the  river.  Substrates  range  from  limited  rock  exposures  to  sand-gravel 
and  hard  packed  mud.  Scouring  of  substrates  by  fast  moving  water  is 
also  a  factor  (Tables  6.3-8  and  6.3-9). 

No  benthic  invertebrate  collections  were  made  in  the  amin  channel  due  to 
depths  and  strong  currents.  Pish  were  collected  using  otter  trawl  and 
floating  trammel  net,  although  neither  method  produced  any  significant 
catches. 

Only  61  individuals  were  collected  from  the  main  channel,  a  majority  of 
these  being  speckled  chub,  channel  catfish  (TOT),  and  gizsard  shad. 
ShovelnoSe  sturgeon,  bigmouth  buffalo,  quillback,  freshwater  drum  (TOT), 
river  shiner,  and  western  sand  darter  were  also  collected.  LGL 
Associates  (1981)  intensively  sampled  the  main  channel  in  the  pooled 
river  (Miles  500-513)  and  found  that  channel  catfish  was  the  dominant 
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Fish — The  fish  numerically  dominating  the  inside  bend  habitat  varied 
somewhat  between  the  pooled  and  open  riyer.  In  the  Ilf? 

five  vest  common  speeds  vara  carp percent  J,.  ^MM!* w  * 
(21  percent),  gisaa^d  shad  (291pygpe|^).f  fyheni|ei  cptfish^n 
and  flathead  catfish  including  young-of-the-year  (5  percent).  In  the 
open  fiver,  the  following  specie*  we^f  mpst  common:  f  ipgarl.p^gd .  •.  ;,~ 
(3?  percent),  goldeye  (23  percent ).f l attaeadcat f ish  (1?  n 

freshwater  drum  (9  percent),  and  s|Im^|(Im)hp4, . a 
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slacttofishing  (13.1  and  10. 3),  %d*iif  d4#t«$WJf  ip%f®^|p^  V 
netting  (0.5  end  31.0),  arid  hoop  netting  (0.9  and  0.8).  Pith  ifet 
exceptiot! m  no  thi  #•*  ami  ffl 

the  eyer^  fot^  tiebltat*.  Oft 

through  Cepe  Girardeau  uere,  eleceroftehfhg  (SSif*  tfcO,  4*0^ 
tramel  netting  (0.3,  0,  0.4,  0)  gill  netting  (0,  1.0,  1*0,  89,0)  *04 
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species,  the  other  note  coteaonly  collected  sport  species  iftc lidM'Mtt 

bass,  black  crappie,  and,  in  the  open  river,  blue  catfish  and  aauger. 
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Difference*  between  the  pouted- 

primarily  related  to  differences  Ha  dodinsnce  and  percent  occurrence 
notably  for  goidiye  end  shortfcsad  redhoraa.  ^  *  *h  *******1*®% 
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Dominant  categories  of  fish  in  the  aide  channel  collections  ..ifere  coas 
cial  (pooled  river),  and  forage  (open  rivyr).  Abundant  commercial 
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species,  along  with  carp,  were  freshwater  drum,  river  carpsucker,  and 


small mouth  buffalo.  Qisrard  shad  Mp  the  predominant  forage  species. 
Sport  species  were  generally  collected  in  moderate  numbers  with  the 
highest  catch-per-effort  values  occurring  at  the  Cape  Girardeau  sampling 
area.  The  most  commonly  cqllected  sport  species  were  channel  catfish. 


white  bass,  white  ccappie,  flathead  catfish,  end,  in  the  pooled  river, 
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Compbsite  diversity sgnd  events  yaitues  for  thg  ,sU|  chf^al  habitats 
averaged  2.37  and  1.97  at  Clarksville, , 2.72  and  2.06  at  Winfiald,2.95 

and  2.17  at  Ste.  Genevieve,  and  1.49  and  l.lSl.a^  Cape  Girardeau.  Mm 
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index  value  for  all  four  sites  met  2.49.  Bvaaness  values  averaged  2.02 
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diversity  and  evenness  of  the  side^ehanael  fisheries  community  were 


lower  than  average.  In  the  open  river,  aide  channel  diversity  sett 
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evenness  values  were  similar  to  the  average  value  for  all  habitats. 
Additionally,  many  of  the  sport  as  veil  as  the  predatory  nonsport  or 
commercial  fish  collected  during  open  river  sampling  were  captured  at 
side  channel  locations. 

The  number  of  species  collected  at  the  side  channel  habitat  paralleled 
the  diversity  values.  Study  results  indicated  that  a  higher  than 
average  number  of  spec ies-per-habitat  was  collected  at  the  open  river 
(coaipared  to  all  other  open  river  habitats)  and  a  lower  than  average 
number  was  recorded  for  the  pooled  river  (compared  to  all  other  pooled 
river  habitats). 

CPE  values  at  the  side  channel  habitat  also  indicate  higher  than  average 
values  for  the  open  river  side  channel  habitat  compared  to  other  open 
river  habitats  and  lower  than  average  values  for  the  pooled  river 
habitat  compared  to  other  pooled  river  habitats.  Average  CPE  values  for 
the  pooled  and  open  river  aide  channels  respectively  were  electrofishing 
(25.7,  55.3),  trammel  netting  (0.4,  1.3),  and  gill  netting  (1.3,  29.0). 
CPE  values  for  each  site  respectively,  Clarksville  through  Cape 
Girardeau,  were  electrofishing  (28.9,  22.6,  15.9,  94.8),  trammel  netting 
(0.7,  0,  2.0,  0.7),  and  gitl  netting  (1.0,  1.5,  29.0,  0).  the  data 
collected  during  the  chemofishing  portioa  of  the  study  support  the  main 
portion  of  the  study  in  indicating  the  importence  of  the  side  chennel 
habitat  in  the  open  river.  The  chemofishing  data  indicated  that  the 
side  channel  studied  supported  a  large  assemblage  of  species  (55  tana) 
and  high  biomass  (926  lbs.  per  surface  Acre)  under  low  flow  conditions. 
Young-of-the-year  channel  catfish  and  white  cr apple  were  alio  collected 
during  the  chemofishing  study. 

Several  side  channel' fisheries  Invest igatidns  have  been  conducted  In  the 
pooled  and  open  river,  including  collections  in  Picayune  and  Eaakaskia 
Chutes,  which  were  sampled  in  the  pieseat  itutfy.  Gitsard  ehi&,£2rp. 
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shortnose  ger.river  cerpsucker,  4ria,  and  blue gill  have  generally  been 
found  to  be  the  wore  abundant  species  in  aide  channels.  Sport  epee lea 
percentagea  ranged  fro*  10  to  29  percent  with  ‘bluegill,  crappie,  white 
baas,  largemouth  baas  and  channel  catfieh  comprising  the  Majority  of 
aportfiah.  Gizaard  shad,  eaarald  shiner,  bullhead  minnow,  and  river 
ahiner  have  been  found  to  be  the  most  abundant  forage  apeciea.  Evidence 

■  y  ...  -  ...  f  .  i. 

indicates  that  most  of  the  non-forage  apeciea  listed  above  utilized  side 
channels  as  spawning  and/or  nursery  areas  (Bertrand  and  Dunn,  1973; 
Bertrand  and  Lockart,  1973;  Bertrand  and  Allen,  1973;  Bertrand  and 
Carver,  1973;  Ragland,  1974). 


LITTORAL  HABITAT 

~ “ — — — “ — — — -  ^  r.jTa 

The  littoral  habitat  combines  features  of  quiet  backwaters  with  those  of 
auin  river  habitats.  Hater  is  relatively  shallow  with  at  least  moderate 

•  ...  •  *  .  v.  !  j  •  ’•*  t-  •  j 

current  at  most  times.  The  natural  littoral  zone  provides  sediments 
which  are  generally  soft  and  unstable,  especially  in  zones  of  bank 
erosion.  The  revetted  littoral  habitat  provides  a  majority  of 
substrate  in  the  form  of  rock  riprap.  Cover  in  the  form  of  logs,  snags, 
and  bank  vegetation  is  common  in  the  natural  littoral  habitat,  but  very 
limited  in  the  revetted  littoral  habitat.  Another  factor  of  major 
biologic  influence  in  the  littoral  habitats  is  the  frequent  fluctuation 
of  water  level,  due  to  natural  hydrologic  changes  and  wave  action  from 
barge  traffic. 

Natural  Littoral  (Tables  6.3-18  and  6.3-19) 

Benthic  Invertebrates — The  predominantly  soft,  unstable  substrates  of 
the  natural  littoral  habitats  resulted  in  benthic  collections  which  were 
very  low  in  diversity  and  strongly  dominated  by  oligocheetes  and 
chironomids. 


Density  values  indicated  relatively  high  productivity  despite  tike  tow 

,  ,  ...  ..  .•  <  ,  .  ..  ;  ••  .  .  — •  ;•  .  s"  •  : >v  . 

diversity  am!  ranged  from  0.0  to  6,486/m?  during  the  study.  Average 

seasonal  density  values werevl,3¥d/m*,  2,927/a?,  205/m*,  and 
3&/m?  for  the  sampling  areas  in  downstream  order. 
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Diversity  values  ranged  from  0.00  to  0.99  during  the  study,  with 

...  1  ,  ,  .  ■  ”  !  V:  '  <  .  *•  Ui '  *  i..  -•  '•  ■  .'v  '  .  '  'j4  : 

composite  diversities  of  0.47,  0.23,  0.56,  and  1.07  for  the  four 

■  r>  ■-  -  :  Hf<X;  Wi  h  ;.  '  ■  .  '"-iO*  -  :?  r-V-  *&■■}' i  '  ‘V.;  s*'*  v 

sampling  areas  end  composite  evenness  values  of  0.52,0. 23,  0.93,  and 
1.78  for  the  four  areas.  , 

t:.  s  4  ....  .  ,  ,  .  :  . iv >  '-r  c; ■  c 

:r»  .  --  •  ••'!»>  I  V'"'  '  v  .'*5+  •'  ^  ^ 

Average  density,  diversity,  and  evenness  values  were  2, 149/sr.,  0.35, 
and  0.38,  respectively,  for  the  pooled  river  and  129/m^,  £.82,  and  ( 

1.36  for  the  open  river.  . 

Overall  average  density,  diversity,  and  evenneaa  values  w ere  l,13||js*, 
0.59,  and  0.87,  respectively.  This  was  the  lowest  overall  diversity 
determined,  although  the  density  value  of  this  habitat  if  rated  at 
midpoint  among  the  habitats  considered. 

Fish — The  natural  littoral  habitat  yielded  a  fish  fauna  somewhat 
different  than  that  of  other  habitats.  This  was  due  in  part  to  the  fact 
that  seining  was  not  conducted  at  other  habitats.  Dominant  species  in 
the  pooled  river  were  emerald  shiner  (44  percent),  river  shiner 
(23  percent),  channel  catfish  (6  percent),  carp  (6  percept),  and  gizzard 
shad  (5  percent).  In  the  open  river,  dominant  species  were,  gissard  shad 
(45  percent),  emerald  shiner  (33  percent),  river  shiner  (6  percent),  and 
channel  catfish  (3  percent).  Young-o f-the-year  of  numerous  species, 
including  centrarchids,  cyprinids,  hiodontida,  catastomids,  gissard  , 
shad,  shortnose  gar,  carp,  mosquitofish,  skipjack  herring,  shite  baas, 
channel  catfish,  and  freshwater  drum  were  collected  sjt  the,  .ap^rai, 
littoral  habitat.  T.  . 

;;  „•  1  .tj  .  '  r i,  V  :: 

Composite  and  average  diversity  values  were  slightly  above  averages  for 
all  habitats,  due  primarily  to  the  variety  of  species  typically 
collected  by  seining  and  to  the  effectiveness  of  eleetrofishing  in 
shallow  waters.  Composite  diversity  and  evenness  values  were  3,12;«sid 
2.00  for  Clarksville,  2.15  and  1.43  for  Winfield,  2.05  andl.60for 


Ste.  Genevieve,  and  2.-22  and  1.53  for  Cape. Girardeau. . 

and  evenness  values  were  2.64  and  1.72  for  the  pooled  river  end 
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1  ?.**M*f- °*#«h5lvf  *^«**fc  3mmlh*p*qm  M\%*  <  ,■** 

Collection  methods  included  clectrofiehing  end  seining  only.  CPE  values 
for  the  pooled  end  open  river,  respectively,  were  electrofishieg  (IS.  1 
end  19.5)  and  ef&ning  (260.7  egd  l7Q.3).  «B  valuff  for  afrb  »ite 
respectively  (Clarksville  through  Cepe  Girardeau)  ifer*  electrofishieg 
,t(24.8,  }3*7.  17.7*  21.2>a«d  seining  (181,  3p3.9).Jhp 

average  values  f  py  electrofishing  sere  well  f#r  *U 

habitats,  bpt  the  high^PE  values  for  seinini  establjsb  lftf  ffUtjwely 
high  productivity  of  th is  habitat ,  especially  f?r  forage  fpOf|fa^u 

.  ■  .1st  .  •  ■■■'’ J  .  *’  v  -•  5  •  V  >  5'  hi.  ■  %  .  •  *  C  >•  <<  s’l'tT:- 

Forage  species  nuaericelly  dominated  the  littoral  habitat,  notably  the 
raid  apd  fiver  shiners  and ,  gissard  ,  shad,  Commercial  •Pff.ida,1?*ff 
numeric* lly.  dominated  by  carp  as  were  sport  species  bychannelcetfish 

*C  ••  V‘:  Vi.^Vib. 


it.*: 


Revetted  littoral  (Table  6.3-30  and  6.3-21) ,  .lCt 

r  ^ihe.  the  natural  littoral,  habitat,  benthos,  of  the  revetted  littoral  sone 
was  dominated  by  Oligochaeta,,.  However,  overall  diversity  was  somewhat 
greater  due  to  the  presence  of  Hexagenia  spp.  and  Sphaeriidae,  as  wall 
as  typical  chiroaoaid  assemblages.  01  igochaetes  coaypr ised  75  to.  u 
.80  parcent  of  the  total  benthos,  .  :<i  •y-ftrVii 


V.  ?->rn-.^3 
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fift  t  ,■  a".' :  i .  i •  t  •  .  -H  ?sav  »jj  i  i  .  i-  .■?’!*  '■  *  T*  b  y.t  Mufi‘ td 

Density  guinea  ranged  from ,  Q  £& 4,$£2/d?  during  1 

seasonal  average  deoaitien  of  7I6/*2  at  r? 

uinfheidi^df/^  a^s^-oandr^y^-w1  i* 

■•y**b f «.'*[  .  j-jv.i  •  jitii  j  •»  ■  ytt  li,'i ositfw 

Bivarslty  ranged,  framJMtp  1^>5  iddanple*  collacr^  d^f^P  ^  #*«*» 

•«**  ?fJ3  and  /.If  ag  Capa, e^af#^.. 
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Average  density,  diversity,  and  evenfeas-trilaei  nerii^l.Jlfii/**;1!^/*; 
end  1.39,  respectively,  /^  the  pbdiikl  HWI 
for  the  open  river, 

rv.  •>:  '•  £  '  .U  ft  s  fl?  :  j  iV *.  J  V*  J  «•  ;•  i  f*  I  tl-D*;*!'.* *'£■  *■&.»*  J5 '$■$*](  $'$-J 

Overall  density,  diversity,  and  eveftnesi  VAluei  iere''6t§/tPi  f ind 
1.80,  respectively;  'thirefore,  the  rSVettadl it total  sohe  Mi  hoe*  fit  the 
less  productive  hsbitit  types  and' supports  one  of  the  lower  Ovetnlt 
diversities,  it'1 should  be  noted,  however,  that  only  the  loft  sdbStrates 
of  the  reVetted  littoral  are*  were  ensiled,  the  riptap  A  tM*' 

dominant  substrate  in  the  habitat,  wls  not  adapted  due  tb  ***#*•  ^^ 
liaititidns.  Evenness  values  Were  generally  above  average,  indicating  a 
more  stable  coausunity  and  a  diversity  of  available  substrates. 

Study  results  indicsted  that  this  revetted  littoral  was  less  productive 
than  the  natural  littoral  habitat;  however,  the  overall  benthic  *  ^ 
diversity  was  greater  in  the  revetted  littoral,  the  sbft'  rtWHtdSl  of 
the  natural  littoral  habitat  generally  do  not  support  a  diverse  benthos, 
but  the  Oligocheete  end  Chironofcidee  populations  which  fteUuiillll^ £ 
dominate  this  tone  can  reach  ektremely  high  densities;  The  rOck  fifrep 
of  the  revetted  littoral  supported  lower  densities.  '  ^  ev 

Fish— Data  collected  in  the  revetted  littoral  hsbitit  indicated  e  f 
fishery  different  from  thet  of  the  natural  littoral  habitat.  Intuit* 
probably  diffar  bocauae  seining  was  not  conducted  is  the  revetted 
littoral  habitat,  dominant  species  Wire  glstard  shed  <f  and 
57  percent),  carp  <*1  end  15  percent)',  Wed  fteshwntep  dtt*  («  end 
11  percent ) .  In  the  pooled  river,  fchaUUel  catfish  (ll  jNnretnt)  «# 
white  bass  (3  percent)  were  common  end,  in  the  open  river,  goldeye 
(6  percent)  odd  flathead  catfish  O  percent)  were  eOttMn.  the  Shawnee 
of  the  Shiner  at  s  donideat  toms  reflects  the  shagocs*  of  ifftilgf1 '  * 
ddth.  However,  yowog-of-the-year  channel  catfish, 

goldays,  and  gissard  shad  ware  collected  me  the  fedhuif  ■ 

habitat.  v 
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2.51  and  1.96  at  Clarksville,  2.37  mad  2.02  at  Mafietd ,  3 1 

•t  It*.  GeMvin*,  am d  2.64  amd  2.24  at  Cat*  ttnttm.  draeags 
diversity  (or  th*  pooled  river  «•  2.44  eed  1.93  for  the  iipiTiltla Tc' 
Ike  overall  average  diversity  eas'd.  it.  Mum  wunQidlifl  torHw 
pooled  tiver,  1.92  fee  tko  efoe  riior.  eed  1.04'vrar*lti.  tsaastfeaies, 
r  diversity  Overages' ’ rate:  MeoMo 1  mil*  sales*  fMM<aftt’ tettfeAtii*1 

h !  *  *  -S  '■<»#.  *Mjf **;«■.  £  fvs,.#ji'«  . 

Fish  were  collected  only  ky  elec trofiek log*  CM  values  of  47.4  ead  63.7 
■>  vers  ebtaieed  for  thopeotedaadepra  Hoe«%  respectively.  ;*ioth%aiiS 
shoes  overage-  eed  ihdifeate  the  effectives**  of  slsetrofi  thing  th'! 
littoral’  habitats.  CM  aieettef ishiag  vstrasforsach  rite  tied’  lltCkral 
site-vers' Clarksville  (43.0),  Via  field  (51 >•),  f  It*.  GeaevieVS  (1^4), 

. e i  rad  Cape  Girardeau  (25.  OK  :u\-  •  ■  V'*  ■ 


Coraercial  and  forage  fieh  categories  sere  aoit  abundantly  t*pr#id0t<W 
Carp  and  fresfcoiter  drra  vste  tke  desdaaat  coraereial  ap*eife*,  vidk  r 
gisaard eked  ra  the  destines*  forage  species.  r The  channel  edtflsk^eeh 
the  dooieut  sport  species*  adth  shite  hep*  add  Pithead  catfish'  tied 

araog  the  rare  coerae  spert  spertee. 


fpOeiks  aslOoiatiOra  for  tho  watted  littoral  hOkitat  iaclade  chanali 
catfish ;  la  the  pooled  river,  goldepe  it  the  open  riVt.aad  (NdNstir 
drra  in  both  pooled  rad  open  river. 


The  loeer  then  average  diversity  valdos'ray  IsMtau  vlettvlp’  lerar 
suitability  for  fisk  faera,  betesy  alee  reflect  thd *  fact  •  tMl  M^  ia* 
saOpl  ingeathod  ses  ueed.  ■sraverj  fdWl ■*  UtesiretlMiag^valaraaiTfca 
8te.  Genevieve  site  rare  higher  than  these  at  the  Cape  Birardsra  alto, 
and-. rasti  atkerepsa  rirar  kMk lias*, s .-***»  .%i  •-**.::*  »***»»*  lipys© 

I  irr^v  :  ftf!  .  »  V  J  J  .J<*q**r  l\.i  hint  ,  *4.  i-  f: 

Factors  infleencteg  eho  fiskory  ef  the  iarlafcted*littOT«»  Mfeitii  fUdoi* 
reduced  current  coeditlees,  raifotm  rakotrates,  lack  of  ..odPltp  «d*e*fl 
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•#•<••  ^nfa.  *t  n »ck  ripssy  Ml  *■■  substrata***  colonisation  DrbiatiMuT 
invertebrates,  • *, ;v  u  •  i;K.  v-hs  ^’.uv^-.y-ia  *>-. 


Theprevious  cbaysctsrisstien  of  habitat  feature*  f or  the  stsnsdikd 
f *«l<  appiy  equal I*  to  tks  fjiih  difcf  habits**  tooayer,  ^ 
hsbiteti*.  an*  spew  d»»  t*  thefaw  r***i.aiegpil«dik**  sad  their  usual 
isolation  within  a  stona  dika  fiald. 


'  •■  TV. 
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1*0.  pile  dikes  geeetaUy  do  not  Ufl  nance carreo**  and  substrate  tethe 
dagraa  f#  stove  dike#  beceuseof  their  geaersilydacayedMeditipadad 
eateeeioa  lata  the  .river, : .  Potential  disk  cover  aadsubstreM# 
for  isvertebrete  colonisation  ereprovided  byDtha  pile*  thessseive* , 

2)  tha  holes  formed  by  scour  around  tha  pile*,  had  3)  accusuilated  dabria. 


.  **  $/&&•■ 


If gikic  Invertebrates  (Table a  4, 3r22) 

Saaplas  collected  fra*  She  vicinity  of  pile. dike#  yielded  primarily 
01 igochaeta,  averaging  79  psreant  oftb*  totalorgsnisae  collected. 
Kpheaeroptera.  notably  BexagsaU  ^  Spy,  a  wars  *leo-  a nMwn^asraaMcr.  »/n 
chironoaids.  Fingernail  clans  also  wsre  collected*  »i»iw  gtu^. 


Density  values  ranged  frov  l4togQ4/w?  tenths  seapia* .Cojiae tad i yifk 
an  average  density  of  l33/n?fot  Sts.  Genevieve  sad  4$9/a?  f  orSape  •. 


Girardeau. 
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Diversity  values  ranged  frevO.SOte  2.29  during  vthe  study  wish  a  r^j 
,  coapoeite  divarsity  of2.27  for  Sts.  Cenevisvesad  Q.62  foreap*. 
Girardeau,  Inspect ive  soaposita  evenness  values  vers  t.69an4  0.73. * . 

,  •  Vi  ’l  *  3  -’j*  0  ;  i  ?.  ■ 

Overall  average  density,  diversity,  sad  avaoeesi  fa»  the  .yUe  d*ka*  b 
habitat  were  306/a?,  1.45,  and  1.71  resyactlvaly.  This  was  thelaaaa^ 
.  udvarell  density  determined  far  any  habits*  and  .,Bheadi**Mitjiit# .  MD|tt 
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Vt§  l*iBM**tofti«i*VrOf:i  tb#*#iig  #i»e -i»;  mrnmtom>  »o  Mm  steoadike 
*l#i  *vi4«?t}#n4  i#i>UlMiiJ  tfu#  iQDi  >s#tf riarpt##  rend i t iee^ef,  tfc*  pi l* 
diksfj ;  «q4  2)  npeblopsr  guaetity.  of  «urf»cf  #r««  <#n4  MMtof 
iPFovMed  hys*he  oil#  t&m* t,  general  J,yq  age  ieetnfted 

or  singular  and  cannot  hava  the  effect  of  a  atone  dike i  flel^O*'-  i- 5  m 
surrounding  habitats  and  biota. 

ho*  *\»W«  g  v  ;f  i  ;.■■<*  ,  ;»>,  Ms  I  jbivoi«  srtl  sat  lb  'Ji(j  »i*3 

Fish  .3*3  >  «JA(1  jq  .?<>.«  i>*  j'n. ;  ***•..  ^  f  4*  3*-»o  »,h  1*3  vStaftMSJvoif*! 

Pile  dikes  were  sampled  only  in  the  open  river  reach.  In  all  cases, 
only  eae  ortpe.pi  la,  dikes;  were  available  i*>  each  ofthe  tee  sampling 
areas  a^  ppst .  e£  ?  these  have  *  sharply,  deteriorated  frornthsi M  or ifiaai 
*  «cgf|it  lane* .  Powinant  f isb. aperies  wmr o ;;  fisserd <  shad  (32pe*centh  i&i> 

.  ,  goldnye  ,( 30 5 percent),  carp  (13  ;percent)4  river  carpaucl^rriS  percent), 
and  mooneye  (4  percent).  ,<  •  f q :-  rv tf'U*  ylno 

Composite  diversity  at  Ste.  Genevieve  was  1.82  and  aft/t$S^#iterdei&- 
2.27.  ■  Average  ope*  river, and  overall,  diyersity  was  2.05.  =  TbOM;Valeea 
were, close  JR^ tka  average  for  ell  habitats.  Cpppositf  eveanesa  values 
were  2.33  at.  8te«  Genevieve,  2.2? a$.  Capf  Girardeau,  and  2*30  eyatnll. 

v  Pi#J»  wfre  collected  byK elec troiishin»,  ,.trammei  f»*t ting*  and.  gili  Lo  : 

=.f  netting,  resulting  in  average  C)nt  values  of  21*fet  electrofishing* t0» 7 
for  traps*  i  netting,  and  10. for  gill  netting,  •  These  values -were.,  below 
.  the -average  valuee*ce(pbining.  all  habitats.  CFt  values  atSts*  Genevieve 
end^spe  Cirardesu  respectively  ears,  electrofishing  <15.0,  27. 0),  ,  ; 
tranmel  netting  (0.5,  1.0),  and  gill  netting  (10.0,  0). 

(  i  -i  .  <“•$.  j  ;  v;t:  •  flk>  J  T  *  '  •  T  04^3,na>.f  ■ 

The  coanercial.  fish  category  pas .  th»  s»et  abend  aft  ly  tsprenentfdM.  a 
catsgory,  with  carp  and  river  cerpe acker  being  the  neat  ebeodset 
epeciee.  The  dominant  forage  species  wee  the  gissard  shad.  tel^Upd. 
wm*m*m*9  the  droinapt T  ngu mom* lyn»  el?  tha^prodatetr^  m  m  ■ 
nooaport ; ny  ;eipgfel#l*nngif  n bejneMfc 
e»>ih  *» Jewess it  .*.>»  .'Idhoeiee  ^)  f '.£)  'Wk-  ' 

.1$ ,  ■ 
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ofetfttii  the  pile  iifct  ta»u«t  m  *  Hm  tmm*  k$ 

other  Ublttti;  this  ii  likely  ifee  loth*  4eteH4*atleabi 
•ndtheit  United physical  effsttoa  tldtfr tdtfmidfgig. 
retaining  pile  diMi  and  thalt  reduced  eatendidh  tide  i*iad£  filoe 
as  fishery  habitii; 


ft 


•*■.**>« ■>•’£. 'i. 


However,  the  pile  dike  doe  a  provide  ftiiieijl  hdfcitat,  end  the  gold#]*  j 
ahortnoae  ger  044  notably  associated  with  tUU  pile  dike  fcgPUdt.  i!*l3 


*t tv  »  s*i to  S:  HH. 


Bertrand  and  Server  (1973}  saapted  *  pile  difeihiit 
tine  cattish  here  closely  associated  #ith  thic  bib l tit. 
catfish,  shortnoae  gar,  end  gitaard  shetnste  the  omit 
( in  decreasing  order)  collected,  ftettieed  end  chattel 
only  other  sport  species  collected. 


3 

mt’m 

■•I -  'if 


mouth  or  msvtjgn 

The  point  or  area  in  Which  tributaries  enter  the  dtiiisSlppt "H4€k: 
provides  a  transitional  habitat  in  tetSn  of  faunal  aCibciitiOha  Stir  «- 
character  tat  ice.  Key  habitat'  features  Include ;  rtdWced  tutfreifc  - ^ 
velocities,  relatively  subtle  substrates,  generally  good  cover 
coodttieea,  end  a  variety  of  depths  aet  swbsttatd  types. : 
streams  often  previae  key  life  hlsioty  or  edttfrat  htitetyMled/  SWk  d« 
serving  as  spaMiag  habitats  mi  pN»i*ti#  tefwga 

conditions  sad  M*  flat**.  faneeft  Specie#  Mtt  teatfMty  taSatUted  dtth 
larger  rUete  can  be  f ownde*  a  United  bnats  tt  tti  ttmtdryrtibm#. 

lambic  Invertabrat es  (table  6.3-1S) 

Benthic  iavettebrstss  Sit#  net  ftetltetil  l*  ttfe  bdbttat  .  "  -  1 


.'t,'.-  -“r-'i-.'i  i-or.  .  •  4  :v 


I 

I 

I 

I 

K 


n 

o 

D 

o 

D 

D 

D 


QKTin-fCO-B.U/ltf*3.37 

5/11/62 

k&.iH  -is-ii-4  iU  stffc  1-/  iorij  i ?v?i avrf;  tab  aijoirf'  :~i-£  firin'" 

‘lataP  3 II  TA1>83' 

Amagi  diversity  was  1.99  and  average  evenness  1.62.  Catch-pa  r-uait 

effort  averaged  46  for  alactrofishing  and  6.1  for  hoop  netting.  Xe - 

significaot  dif  ference  ia  catch-pe*-effort  (CPI)  was  noted  betneen  the 
two  tributary  nouths  lipled.  CFf  values  at  Sio.  linevieve  and  Cage 
Girardeau,  respectively,  os re  elect rdf tShlng  <55.6  and  49.6)  SOI  hoop 
netting  <1.7  and  HM*.*'-'  M*-***' 


ffU- i*u=  W 


Forage  and  coenercialfish  species 
collected  at  the  tributary  south. 


up  the  bulk  of  the  fish 


(s$f *>>  <|V*  VT1$!I®Z 

Gisaard  shad  mi  the  nost  co— on  forage  species.  Cary  and  freshwater 
drum  were  the  dor*lnant  comaercial  species.  Mbits  baas,  channel '' 'O&t t Hi ^ ‘ ’ 
bluegill,  and  white  crappie  ware  the  asst  cannon  sport  species 
collected. 
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s^awfe^i  ■  *r- 1* 
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Mi? 


malt 

Partial** 


— . . . I.U  .>.■>., 

'  '  O,- 

ll  j  rrjtiviaJ'*  s-iq 

■  9mH3m  JlV  (Di>v 

;i  i-'i-S;*  ^  ,V:' 

i '  -  n"iir' ilr" n~  I  - ii i I’rjif 
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"able  6.  >2.  Biotic  and  Physical  Characteristics  of  the  navigation  faettobitat*  ^HiCled  River, 
CHEAT  HI  RMdi 


TF*1 


■.,'>"•*  i* :-  ._.TSSi 

-  '  iX.:  ;« .ail’d  . a.-iic*  , «>j( 


4  (XM)tt  68  *******  AS 

glj.  g*  |  » 

00  2  OraltoMfc  beffalo  5 

TO  (ram  etnfiOt  and  1 m 


DBBOT  aeg  (range)  l,0W/rf  (144698/^) 


yj’jfsw 


ion.  omiirrm 

cAicH/nrar  (avg) 

Elactrofidhing 
Traaeel  net 
Gill  nt  ‘  > 

Hoop  net 
Araae  net 
Trawl 
Seine 

Diwssm*  a*»  (range) 


«g  (range)  Diversity 


—  “>r.. 

44.3 

—  &>'  V  ••»■•*»’  ' 

34.5  •»' 

_  i&ffi'j'T • 


d  1.93(0*.  39)  1.41  (04W’ 

Partial**  3.38 


-  3.03  &J0&3&  l£4  (1.384.3* 


Silt-aud 


2rwmjs 


awn 


■  7 t  •  V'  r> 


■ :  ■a-jt'jf 


Opatiaily  varidU*;  04.5  *»; 


t  toe 
«*to 
tt  Ml 


.  1  . . "i:- 

■  ...  >vf  Xt«  | 

F9#i*Il©(v 

s-tai  .aoir.i.-.hcai'^r  ,  if*  se  k  t-t 


m,  1882. 


#  :  ,  &. 
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W>le  6.3-3.  Biotic  and  Physical  Characteristics  of  the  River  Lake  hbitat-tolad  tiver, 

mn  i.v  .  , 


c.  s :  v  >  : 


MPOKDWT  SPECIES 


Benthos 


f  "5 • 

i--"  ••*  ■* 


(X) 

Fish 

a) 

63 

Gissani  dud 

21 

■  I--T 

BlacfcbuUtwiI 

» 

)  7-r. 

DO  3 

,  flgoin 

J§^| 

16 

13 

>  3 

12 

'  ■ 

r -lOTtliehaiBif ii 

h,  bluefUl 

DENSITY  (ovg) 

IDEAL  OniJSClID 

CATCH/EFFOKT  (ovg) 

Electrofishing 
Trowel  net 
Gill  net 
Hoop  net 
Frees  net 
Trod 
Seim 

DIVERSITY*  oig  (range) 


1,503/m2  (488-2856) 


south  bees,  croppie,  Black  bull* 
head,  and  carp  (present) 


• :  .v*  rnsm 

:KVX::Ji-  >s  ~ .  ’  i 


OKg  (rente)  Diversity 


lbtait  v  <  2.14  (0.53-1.61)  s  1.66  (1.11^2.50)  2.75  (2.4S-3.Q6)  2.04  (1.95-2. 14) 

Partial**  3.38 


SUBSTRATE 


Soft  silt-seal,  detritus 


*•  i  :'Y .  rU.  ••  **' 


i?VVv.  ■*'+ A. 


OP  AQUATIC  HABTCKT 


mieilly 
1-3  a 

n 


t  Includes  ail  otganieen.  , 

**  Fbr  benthos  only;  excludes  oli*ocheet»s.  . '  ■  \ 

tf  fbllotion  TbteRRca:  Intolerant,  mnderatoly  tolsrWB,  Mntylli 

,vf<-;;T  .»  , v«oa|< 3  ^Is.^asfeutf'W  %1«s, «  vfest&ft.J1 « 

HiHn  sen  s  i  SM  Uttl  ?v  '  •• 


<SXXI-82-B.2MB636.1 
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Dri>l«  6.3-4.  Biotic  and  Physical  Characteristics  of  the  Slougt— Booled  River,  GREAT  XU  Beech 


b’/.frsVi 

$»*  < V  -  •  & '•  ■ r 

in  - 

i  •  t  (-/ys 

Occurrence 

Benthos  Cl) 

.  >  V.i 

liah  ‘ 

MOBEWT  SPECIES 

Oligocheete  (TH)tt  73 

Chiron—e  riperius  (T)  12 
Oiimnaan  plaeoaua  (T)  6 

Ceratopagonidae  (TH)  1 

Cryptochuonoeue  (r)  1< 

-  ,  •  c  t  ?«.  j'V  V? 

Gusard  dud  40 

Muagill  10 

Shortno—  gar  10 

€j«prv^  e’-:r  ..  8 

TOT  htei glH  eed  river  carpenter 
-  (peasant) 

Doem  (« g) 

1,900/a?  (172-2856) 

WEAL  OOIXBCnSD 

1,122 

"••  '  V 

C/ttCH/BnORT  (avg) 

Electrofiahing 

Trmmml  net 

Gill  net 

Hoop  net 

Fraee  net 

Trad 

Seine 

86.0  «  x.& 

59.3  ’  r:- 

23.9 

DIVERSITY*  avg  (range) 

Evenness  avg  (range) 

Diversity 

Evennew 

Ibtalt  1*46  <0.25-1.86)  1.21  (0.36-2.49) 

Partial**  2.34 

2.86  (2.69-3.03)  2.12  (2.07-2.17) 

SUBSTRATE 

Soft  ailt-eud, 

detritus 

OOWR 

Logs,  straps. 

vegitetion 

cumr 

.  ■  - 

Typically  no— 

flgflH 

Typically  On,  dapawHig  cn  saber 
level  regulatory  ragiae 

mooff  at  KfKnc  HMsrncr 

n 

*  Shannon  16— r 

t  Include*  all  organ  i—.  *  ■ 

**  Bor  banthoa  only;  aerial—  oUgochaetea.  fits  t 

tt  Pollution  Tolerance:  THolarant,  Moderately  tolerant,  MUM— —ft  (— r^lfiS)  ■%&  ** 

-  ir<  i/srV.K-t.  .•  ;;  ,  t  sc«(*<r4.  iff*  »•  •sntsea??^  ,  i-  j#t  T&Nr*..*}*??  fojjtitty&M 

Source:  HR,  1982. 
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Table  6.3-5.  Biotic  end  ffcysical  Characteristics  of  tile  Onastteaa  Bn)  of  Island— -Booled 
River.  GREAT  III  Read) 


Occurrence 

Occurrence 

Benthos 

(*> 

Fiah 

(*) 

OfCREANT  SPECIES 


DfNsrr;  (avg) 

TOTAL  OOUECTED 

CATCH/ EFFORT  (avg) 

Electrofishing 
Trarael  net 
GUI  net 
Hoop  net 
Frane  net 
Trawl 
Seine 

DIVERSITY*  avg  (rarge) 


Oligocheeta  (DOtt  87 
liBbatt  (I)  3 

spp.  (T)  2 

_  (MI)  2 

tcnoaus  riparius  (T)  1 


1,481/b?  (14-3803) 


Tbtalt 

Partial** 


1.11  (0*1.97, 
2.83 


BMoneea  avg  (range) 
1.07  (0-2.33) 


?  AQUATIC  HABITAT 


QLaUfd  dial  44 

Carp  12 

stocxms  gpr  y 

Freshwater  drua  5 

River  carpeucher  4 

TO  green  sunfirfi  and  laryouth 
bees  (present) 


Diversity  Evanmes 

3.07  (3.2S-2.8B)  2.13  (1.99-2.27) 

Silt-eud,  send 
Stinps,  lap,  vegetation 
0-3  fps 
1-3  • 


*  Shannon  Weaver 
t  Includes  ell  organises. 

**  ftar  benthos  only;  eackdss  oligodtestas. 

ft  Pollution  Tolerance:  Intolerant,  IWaodsi Italy  tolerant, 

Source:  BSE,  1962. 


t:' ii 

.  '  ’’Wy 

i-  .  •’  •'  /.TV* 

■it  ■  M  .  ■  7  '  ■  :■  f  li-i  ,  -.'j  ,7  Jfaijj 

MntoUrast  (Mm,  1973) 

.\&?i 


’ . Uo&'IV'm;  <  T  ,i.= 


(Wri-82-ra.2^Wa6.1 
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(•  \j  ..-'r-'i  Ijj--  •»•  I  *•.  ;  •  TjS  ;Wfc  -v, -2.:-r  / 

■®*le  6.3-6.  Biotic  and  Agreicai  Charactariatlea  of  the  Dike  Field  fririwjrtlWftrir  riwilid 


1,177/n?  (287-2727) 


DKXEMfr  SPECIES  Oligochaet*  ifflfitt  71 

Jiribata  ft)  5 

spp.  (T)  4  i 

_ app.  Gr)  3 

Fotanyia  flava  (M)  3 


DQ«m  (avg) 

TOTAL  OmjJBCUD 

CATCM/EFFCKT  (avg) 

Electrofishing 
Tranel  net  o 

Gill  net  \  ,y 

Hoop  net 
Ffcaae  net 
Trad. 

Seine 


BaTidhad'  20 


Channel  catfish 


.  fe»S«Sf«vd  ■-■■I'  vs  ,'f  1  ;v' 

Dtwisny*  avg  (range)  Evenness  avg  (range)  Diversity  Evenness 

i)  SV  .  i.  .  .  . '  V|>JT  I  ...  •  :V  ;  • 

Ibtalt  1.98  (0.43-3.00)  1.48(1.15-2.52)  3.15  (3.09-3.27)  2.36  (2J»J2.47)«;  .  <! 

Partial**  3.53 

$■'£ "t* 'Tjjj*;  \  »*  *%.f„ .  •?  f  j-3*  A*  > 

K8OTBAK  Vsriable;  silt-sand,  rode  riprap 


rv"  ;;>,k 


i  i.'u* 
<:v 

.  .  » 


SU8BMXE 

OOWER 


+vJl  "i*. ^  ef  *c|  r;  >..* 

ei'iifei 


7>'> 

m  <*  ' 


Legs,  ang 

0-3.1  $s 
1-6  « 


»:«c 

V2C->id 

nVtufH  *:  i&db 


f  Xacladss  all  or* 

,ir*~  DHIDIOV  OUJ 

tt*lfc*i«iTblaw 
«M«a:  'M,  1982. 


.  :„»• if  v.,'’  *  ''6  WtWi  W<1  ! 
;.,J ,.0  ViVv  Vf'.siilrtlvi 


*  <>•*  ,t  t 

'  V  V  iiSt? . 

GRIII-62-TB.  2/VT8637,  l 
S/12/B2 


Table  6.3-7.  Biotic  and  Biysical  Characteristics  of  the  Dike  Field  (Stone)  Htoitat— Open 

River,  GREATin  Beach  ''  -  •  sitM 

,  .vri. 


Benthoa 


IWORENtr  SPECIES  Oligochaeta  (TM)tt 


Occurrence 

tt) 


t  SB 
(I)  16 
15 

app.  (T)  3.4 

2.6 


DENSITY  (*/g)  263/ 

TOTAL  OOLLECEED 

CATCH/EFKKT  (avg) 

Electrofishing 
TrMel  net 
Gill  net 
Hoop  net 
Frane  net 
Trawl 
Seine 

DIVERSITY*  avg  (range) 

Ibtalt  1.64  (0-1.94) 

Partial**  2.08 

SUBSTRATE 

COVER 

CURRENT 

DEPTH 

PERCENT  OF  AQUATIC  HMIttT 


263/a2  (14-517) 


Rvemeas  avg  (cense) 

1.86  (0-3.22) 


Occurgeno 

a) 


Carp 

Gixserd  shad 


•in'T-J  igASK* 


WU.de  beat 

Channel  catfish 


a;  VS.-  i 

V.' V:  . v..*V  r 


v- 


Diversity  Evenness 

2.26  (2.1R-2.33)  1.78  (1.70-1.86) 


Silt-end,  rode  riprap,  debrie 
Snags,  legs,  debris 
0-4.5  fpe 


1 '  :  .-J  5f 


*  Shannon  Winer 

t  Includes  all  organises. 

■*3*  ’  $ 

**  Star  benthoa  only;  excludes  oligochaetes. 

ft  Pollution  Tolerance:  THolerant,  moderately  tolerant,  PHaed 

amt  (Win,  t*l>  etgg 

’■  vii'.'j-r.  • 

Source:  ESE,  1982. 

■  t  . 


5; 


T*le  6.3-8.  Biptic  #od  H»ysic*l  aucacfcorietica  of 
GREAT  III  Reach 


DfCKttOT  SPECIES 


DENSITY  (awg) 

IDEAL  0CUJ9CTED 

CA3CH/EFF0KT  (awg) 

ELectroCuhiqg 
Tramel  net 
Gill  me 
Hoop  me 
Fraae  net 
Drad. 

Seine 

DIVEBSm*  awg  (range) 

Tbtalt 

Hnrtiai** 

SUBSTRATE 

COKER 


DEPTH 


CW  HfXnC  HASTHT 


Source:  OB,  1982. 


GSniHSH9.2/9XB638.1 

5/12/82 


■  ,  'T  TASffc 


Occurrence 

a) 


Channel  catfish  (TOT)  45 
Speckled  ch*  34 

Showelnoae  sturgeon  8 
Fredweter  drue  (TOT)  6 


Diversity 


1.71  (1.S2-1.90)  2.44  (2.17-2.11) 


typically  none;  isolated  stumps 
and  lege 


0.7-4. 5  fpa 
3-9  a 


<r. :  '})  .  T 


’a «*»'■' ’t'.  i'!  * 
.  WO**, T 


.  a?* 


ct’i  >'.» 


Table  6.3-9.  Biotic  and  fbyateal  flMrartariatke  of  the  Itein  Oiamal 
<3«AT  III  Reach 


-f  siaST 


u  xte?s“ 


Benthoe 

Occurrence 

(X) 

Fun 

Occunanoa 

60 

MOKMir  a’Ecrss  (> 

Oiamd  And 

63 

>Y  V:. 

Channel  catfiah  ClOT)  25 

Bipeuth  buffalo  12 

DENSITY  (avg) 

:  7f:mm 

TOTAL  OOUBdSD 

8 

j.c 

CATCH/EFFORT  (av g) 

(aw '  U® 

W'SMvm! 

Electrofiahing 

— 

Tranaal  net 

_  /*.:■  .f  ’ 

:  j  ! 

GUI  net 

_  <*r< 

Kws."]' 

Hoop  net 

1 

-jT  i .  !  V 

(tae  net 

— 

Trawl 

0.9 

Seine 

— 

ft.-*  ..T 

•  ,  c 

DIVERSITY*  avg  (range) 

Diversity 

— 

rr.  -  v; 

Ibtalf 

0.61  (0-1.25) 

1.31  C0-2.lt) 

Partial** 

'  iV  ■' 

•j  :l\f  .V  ? 

SU8BMXB 

tm+mm* 

Hj;  :•  :  - 

an 

Typfealiar  ooM 

.-.'5  •;  _  V *»  . 

Ji:  :  fi 

v^ppiff 

X  fpa 

DBPIH 

5-17  • 

lUONT  OP  AQUATIC  SMITH* 

40K 

1  i!WyiT;"",l,'W'iijn 

pr^satek?. 

*  Shannon 
t  Inc  lutes  all 


«ly; 

1,  1962. 


<‘v#/ ; 


tm 


GUII-62-TB.  2/VTBMIO,  1 
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®Ale  6.3-10.  Biotic  and  Riysical  Characteristics  of  the  Outside  Bond  HAitat— Booled  Kiser 

QK/Slil  JkedfeH  hn$'!  n  r.  ..  sin  <‘j>  :uf  •  fc  •  f*’  hfts-  ?4.X-i£  *.'■ 


ij  ■ 


Benthos 


Doernr  («vg) 

TOMLOOLLfiCnD 

CAKH/KFRW  (avg) 

ELectcofiahing 
Tresnel  net 
Gill  net 
Hoop  net  • 

Fraae  net 

Trad 

Seine 

DWBRSIH*  eng  (r«*e) 


Occurrence 

-  <*>;••  y.>'. 


Oli^crheeta  (W)tt  69 

liafcta  (I)  & 

f«p.  <M1)  ''  4 

_ agggepp.  (T)  4 

Spheeriidse  ft)  2 


1,299/n2  (301-3544) 


Tbtalt  >ik4$  (0-2.15)  v  1.24  (0-2.97) 
Partial**  2.58 


Canard  Aod 


Flathead  eetffah  '  6 

VK  flathead  catfish  (pceesnt) 


avg  (range)  .  Diversity 


>7  i-aac 


2,73  (2.52-2.93)  2.»  (2.01-2.38) 

'is**? 


COVER 


Variable;  send  gravel,  ease  silt 


,  lop 


0. 1-3.6  fps 


or  doaurac  Humr 


WP'  --riAis*  *  ,%f>  t-1 


f  ineludee  ell  otynii 
**  fbr  benthos  only;  «e 
ft  FoUatkn  tble*»W*: 


6-116 


i!  •vs"*'  v 

MfaSJilscaK  W 

•  J.foj  Tete 


if 


m 


yiiKpr's  •*'*'' "-  ••  !  « 

■*  ’v^i  ■;< 


Gmi-n-fi.  2^01311.  i 

5/12/82 


’  •  .  ! 


..  V.v.r.-:vc-:.  •.  ■  ••<;*•;.  u».  •,  w'r  .AW.  d  sfc 

table  6.3-11.  Biotic  and  Biyaical  Characteristic*  of  the  Outside  Band  ttWtlt  ‘Tjinfi  finer. 

(SEAT  m  Reach 


Benthos 

Dccurtsnce 

a) 

Fish 

Occurrence 

CD- 

DfOKEAHT  SPECKS 

Oligochasta  er)tt 

83 

.  Oiaaard  i**h  :  j 

55 

•  * 

Potaayia  flew  (M) 

3.3 

Oaky  -.  W-v 

12 

Baetis  epp.  (1) 

2.6 

OBld q*r<-:  *w 

8 

PentesBenia  vittigera  (l)  1.8 

PnadhaaMr  drea  : 

8 

Atgia  ape.  «) 

1.8 

Plathaad  catfish 

4 

OOBRY  (avg) 

135/rf  (43-359) 

....  W.  ? 

/  ,, 

Vfc  \ 

rawT 

total  oxubcied 

392 

i  fcVM' 

CAlCH/KmRT 

■<  »*,«•, .  1 

kifji  > 

Electrofishing 

25.0  •, 

r  1  v 

Dcaeil  net 

0.1 

f-  kt 

Gill  net 

0.5 

i  ■ 

Hoop  nst 

0.3 

v ; 

has  nst 

*— 

•  :■  $n'  ■ 

Trad 

— 

Seine 

— 

DIVERSITY*  avg  (raaga) 

(raqpO 

WvKVXCj 

BM*  '  V 

::: 

Tbtait  1.23  (0-1.56)  1.50  (0-3.23) 

1.85  (0.68-3.01) 

1.58  (0.61-2.56)  ' 

‘.1  -■ 

Partial**  2.12 

.V'.ii 

SH80M28 

Silt-sand,  sans  rock 

■r 

/v>::  .’J/tftt 

coma 

SnC*,  kgs 

•UyW 

ODMMT 

3-6  fps 

tfeSW*& 

mm 

1-6  • 

:-n*r* 

piBCBir  of  AQUwnc  nnw 

a 

.u«  :'..r uvO1 

mm— 

t  Includes  all  nrfantaas. 
**  fat  benthos  only; 
ft  dilution  T-iTnaasna- 


.  .--ik  -#*4  4\*« 


Li 

11 

0 

D 

II 


1 1 


II 


n 

o 


r'. 


.  ■  >;<) — Je: 1  .?.•  <*!.  ?:;•  r:.  *«.:•  'i  ,r-i  •?>'.  C;  . 

TabLe  6. 3-12.  Biotic  and  Riysical  Characteristic*  of  die  Inside  Band 
(SEAT  III  Beadi 


.1 

5/12/tt 


'  ('  il'iijiO 


,  •( 


ft  I  uflUdee 

<%) 


Fish 


a> 


tatfe  t'S-  iitSi  -  : 

OLigoch*eta(T)tt 
BStiknia  flatt  bO 

•^33S^52SiJ3E25» 


t  v$ 

$ » 

.36 


>.  Off) 


2 

1 


Mem  (a*) 

total  oouacnD 
oaca/EPratr 

Klectxofiahing  C 
Tranael  net 
Gill  net  £i  o 
Hoop  net 
Ftaae  net 
Ttavl 


1,277/rf  (273-2683) 


as  l  iukmkssH  SB 

'.-idr-s-  m 

sO  21 

I". J.'Ci  20 

i*;!  7 

Flathead  catfiah  5 

YBT  Osteal  catfiah  (pceaaot) 

,  ,-Tf  ■/..  •\r? :  rn^fu 


340 


33.6 

0.2 

0.3 

0.9 


<  5jf, *4i  i'.'O  i*  '&’>■ 

cm-  j-:*j 

V  *  •  s 

■  I'Sift  <  -*■■• 
t ",  .  *  :  ^ 

■‘•t  v.kH 
'■i  •  !'x*sH 

Vi-Tf 
<*:  hjwv 


«b  (tame)  Diversity 


fC . 


Dmusm*  SB  (tame) 

Ibtalt  1.41  (0.29*2.73)  1.08  (0.41-3.07)  2.74  (2.72-2.76)  2.28(2.24-*.*) 


Fertial** 


3.40 


VhriahLa;  eUttifi 


r-'-r-e; 


f  :■  t  j;-  v  V 


'  of  j*y4**e  mirmt 


r  ••'  -i 


0. 1-3.8  4i 

h«a 

X 


'•Vvi^fLO 

Him 

•warn  :&&&>  i>  iHsa*K 


.  j*. 

•  F*8ribo8aHnt  tthtftf  m(f 

.28K  '■'aw5i^': 


♦-111 


;  3';  ■  U1‘) 


2/VSB633 

5/13 


tlvcr.  GHSAff  III  Reach 


oftt* 


Trsncra 

”J3i“rziQi 


apo-  (T)  2 


1 


0EM5CTY  (wg) 

IDOL  OOUE&ED 

CflOi/EFKXr 

Electrofiahing 
Trawl  net 
dll  me 
Haqimc 
Frmm  net 
Tfcawl 
Seine 

Diwasm*  mg  (tango) 


1,098/e?  (29-2597) 


avg  (range) 


1.63  (0-2,59)  ,,  J.27  (0-3.22) 
3.58 


►  '  m1  m .  *  t  ’■  ■  ?  %  *  < a 


if:: 

-.-xt  !  .f>; 

-  .«•  •.  '-i 

■  .V  f; 


Diweraity  Bmomp, 

3.09  (2.80-3.28!)  2.40  (2.39-2.42) 

ci.i 

ffland  gawd  ■idrianr;  ailt-md,  w.,.^ 


datritm  marar  abate 
Vbridble;  stmpe,  magi,  Iqga 
0. 1-3.8  8pa 

1-8  « 


m  r:,*H  tsssi 


*  fta»«B  lbrrar 

'iis  p 

t  tacUdae  all  oqgniana. 

rsnmn&r&J  -Jfooiafc*  {figp  MX0S0  ”»#*!  '***’ 

-i. 

a*  gar  wiii>«  aaehrfm  olimcbmtaa. 

ft  Ptol  lot  ion  Mmm:  iSlSne,  W^Letaly  tolar 

Sara:  M,  1982. 

'  -.^roerA* 

:«  gr.?. 


Table  6.3-15.  Bfibtteandlfcjwical 
CHEAT  III  Seed) 


Chdfacteristici  oftte ; 


Hi  t&fQ 


j|»d-  «£sWJf- 


Benthos 


Occurrence 

<%> 


DfOKEANT  SPECIES 


Oligocheeta  (T)tt 
Geretopogonidse  (DO 
Microt leecte  spp.  (ML) 


ic^W;  *  ' 


7;v  :.?•  K*l 


dbbtty  (wg) 

TOTAL  OOLLBCTED 

CATOH/EFRKT 

Electrofishing 
Traanel  net 
Gill  net 
Hoop  net 
Frane  net 
Trad 
Seine 

DIVERSITY*  eug  (range) 


103/n?  (0-359) 


Evenness  wg  (targe)  Mwttiity 


TbUlt  1.30  (0-2.06)  1.64  (0-2.97) 

Partial**  1.18 

SUBSTRATE  v 

'*  ■,  :  *•'  .  i  ‘  : 

CCWEX 

CURRENT 


wyjrts';T^ 

0.1  -7^; 

6.o  *7: 

i.4  '?7 

—  v:m~.  at*'") 

_  ivntfT 

>wsieK 


1.91  (1.20-2. 


8ilt-clay,  a 

Snaga,  logs 
2-5  fpa 


a>  pvt' 


aand  and  rack 


PERCENT  CP  AQIATIC  HABITAT 


*  OnKlMi  iwvr 

t  Includaa  ell  organ! ana. 

**  ftr  banthoe  only;  aoccludea  oligocbeetea. 
tt  Pollution  Tolerance:  'Ptolerant,  (Me 

f  1  ,  *•  j  t  ;■  ;  gg  *■;•*'=  xr>!S:v;  i  iv » 


•jiiopa, 


..-•A: 


Source:  ESC,  1982. 


in  ¥!***-'■ 


8*1 24 


C8III-82-TO.  2^096316. 1 
5/12/82 


Benthos 


Occurrence 

vteF;';r’  ‘ 


Occurrence 

CO 


MPOKEAOT  SPECIES  Oligochaats  (T)tt  65 

Chiranoaidae  Crip! \  6 

Ephaaeridae  (I)  .  ’  6 

ttexaoAtia  lisfcsta  (I)  5 

cS 4 

DENSITY  («vg)  489/n2  (14-861) 

TOTAL  OOUJOBD 

CA3CH/EFFORT 

Electrofishing 
TraNoel  net 
Gill  net 
Hoqp  net 
Prone  net 
Trial 
Seine 


‘  «<Sb-  "v 


DIMBSTR*  «|  (range)  Evenness  avg  (range)  Diversity 


TbtslT 

Partial** 

1.99  (0-2.27)  1.80  (0-3.23) 

2.98 

2.55  a. 37-2. 72)  2.02  (1.97-2.06)  ; 

SUBSUME 

Silt-*xl,  sa 

as  aand 

OOUQt 

Stuepe,  snag 
vegatotion 

i,  logs,  limlemd 

CttMCTT 

J  3  .  •  ’ 

0. 2-1.4  fpe 

DEPTH 

^  i  .  •* 

1-5  « 

urn1? 

FEHCBV  OP  AqUKTK  HABITAT 

231 

wmtat: wk 

t  Include*  all  organises. 

**  foe  benthos  only;  excludes 
ft  Pollution  Tolerance: 


6-12* 


,4«:Jg'|9Sp 


UMa  6.3-17.  BiMiic  and  fhyeical  Characteristics  of  the  Side  Cha 

m  tech 


Occur— nee 

Occur  renoa 

Benthos 

(X) 

TUh 

a> 

Oligocbaeta  (T)tt 


B*T!  ■  'll  !■  fli 

ahartnene  air  11 

CryptochiitnaaM  epp.  (T)  2.4 

Deem  («*) 

787/nr2  (14-2655) 

i  :  J 

IDEAL  OOLLBOED 

738  (27,548  via  chamfiehii^ 

CATCH/EFKUT 

Klectrofiehing 

55.3 

Tranael  net 

1.3 

Gill  net 

a.o 

Hoop  net 

1.1 

Frene  net 

— » 

Trad 

— 

Seine 

— 

OIVERS1R*  avg  (range) 

Ewemte  erg  (note) 

Diversity  Evmnaae 

Ibtalt  1.02  (0-1.94)  1.00  (0-3.22) 

2.37  (1.494.0)  1.68  (1.194. 

Partial**  2.38 

Owrjfiehing 

*V  •  :  «*•  - 

1.09  0.70 

SUBSIWRE 

f  '  «/•:;•  .Pi:-' 

Silt-aaad 

COVER 

snap,  lop,  vaptatim 

COMENT 

0. 2-1.5  te 

DEPTH 

1-90  a 

PERCENT  OP  AQUATIC  HABRA? 

ICE  T‘  ■■ 

*  Shaman  Iter 
t  Biclute  all  quant— a. 

**  For  tew  adRaachWi  olipchaatae. 
tt  ft>llutian  TbUrance:  Intolerant,  MWttli 

Sourca:  SB,  1912. 


^ ***  aiteU-v. 

■  -  .  r  •v  Vtt.- 1  ,  ,*T  I 


•  x  -  :  #K<- 


GRm-62-TB.  2/VEB6318. 1 
5/12/82 


» 


1  >  '  '•••S'i'./'. . j :  ;  >i  : 


■  <•  =.  V  i-.-'i  !>-  .  h  •-!  >.«  b  .•  V'fi  Ul;  •' 

Table  6.3-18.  Biotic  and  Riyaical  Characteristics  of  the  Natural  Littoral  libitat— {tooled 
River,  GREAT  HI  Reach 


HwHiim 


Occurrence 

a) 


.  a>  .. 


DCOREANT  SPECIES 


(&%ochaeta‘<T)tt  96  •  IWiifM  dHiidr 

Geratbpogonidae  (7M)  0.75  River  shiner 

CryptodbSrteeaBB  app.  (T)  0.68  Channel  catfish 
afi&WHW  0.33  carp 

Chironcaua  riparius  (T)  0.33  Ginard  shad 


TOT  apecies  (j 


EBCmr  (avg) 

TOTAL  OOUJK3ED 

CATCH/EEKRT 

Electrofishing 
‘nraaasl  net 
Gill  net 
Hoop  net 
Fraae  net 
Ttawl 
Seine 

OIVERStn^asg  (m«i) 


2,149/a2  (301-6486) 


\f'T 


■r-i  , 


29.1 


J-jf.  ■**- 


. -ft  .  /  !  •;:> 


Evenness  avg  (range)  Diversity 


Ttotalt  0.35  (0-0.99)  0.38  (0-1.27) 

Partial**  2.56 

SUBSTRATE 


2.64  (2.15-3.12)  1.72  (1.43-2.00) 

':J>*  *  v~  fJ  -t, :  _  ;> 


and  ail 


anags,  stuaps,  Inga 

0.2-2. 5  fee 


•v 


PERcnr  of  aquatic  marwr 


'  -  ■  ■  .  -■svrM  *  ■ 

*  Shannon  Weaver  . wilxJofcs  nwfiiiji'  'jfci ;  »'* 

t  all  Mghiig,  »•:**><' **.**«  ,.:«»•*.  luJ**  *Vitfe^ka  ys-i  r 

**  Bar  benthos  only;  excludes  oligochaetes. 

tf  Fbllution  Tolerance:  Intolerant,  manderately  tolerant,  I-intolerant  (liter,  MB)  ^ 


Source:  881,  1982. 


6-W 


teteltetelfcaim-a  »~. 


■  >*  ‘  *??-  •*  ^ ' 


mp* m *****  J*"- PW  M<WW  lUJJii ..  i»  !'l*<ULVU*IJ|JnM|Jp||p|p||pp||!4^^ 

aHI-8MB.2AW|f4 

L . f?  •-•:  '  5/12/W 


Table  6.3-19.  Biotic  and  Physical  Characteristics  of  the  Natural  Littoral  fkbitat— Open  River, 
•  (SEAT  m  naad)  ,,,  . 


Occurrence 

Benthos 

Fiah 

MOKDWT  SPECIES  OligocheeU  (T)tt  86 

Gizrart)  shad 

45 

Cryptpcfrimvaap  spp.  (T)  4-2 

Ekerald  ddaaf 

33 

.-....■tv  • 

6 

-  .  ^  *  . ..  .  ,  ' 

Chamfel  citfiik 

I  JTTPJTl*  7  <  yr  “!'?!! 

3 

*MWif  W  «9P»«  (p«**®*> 

DENSITY  (avg)  129/n^  (0-761) 

TOTAL  COLLECTED 

2,551 

CATCH/EFPGRX 

Electrofishing 

19.5 

Travnel  net 

— 

Gill  net 

— 

Hoop  net 

— 

Ffcaee  net 

— 

Trawl 

— 

Seine 

170.3 

DHERSITY*  avg  (range)  Evenness  avg  (range) 

Diversity 

Evenness 

Tbtalt  0.82  (0-1.11)  1.36  (0-1.84) 

Partial**  1.45 

2.14  (2.05-2.22) 

1.56  (1.5M.60) 

SUBSTRATE 

Silt-sand,  sene 

detritus 

COVER 

Shags,  logs,  vegetation 

CURRENT 

0.3-3  fpa 

DEPTH 

1-4  m 

PERCENT  CF  AQUATIC  HABTCAI 

p 

— 

/ 


*  Shannon  Shaver 
t  Includes  all  organises. 

**  For  benthos  only;  excludes  oligochaete*. 

tt  Pollution  Tolerance:  THolerant,  Rhaodaialaly  tolerant,  Mntolerant  (V)rtwr,  J|73)  • 


Source; 


BSE,  1962. 


6-125 


MMaiaiiakaBiiiifai 


/I  « 


-i: 


GRIII-8M*.2/Vn6320. 1 
5/12/82 


Table  6.3-20.  giotic  and  Physical 

River,  GREAT  III  Reach 


o£  the 


*i  nj  -A  :S 


Benthos 


Occurrence 

GC) 


(X) 


DfOREANT  SPECIES 


Oligochseta  (T)tt  75  CKp 

Hewgenie  lisbta  (I)  <*  7.5 
~  app.  (I)  2.7 

riidae  <T)  '  .  r  23 

Mmculine  app.  <T)  1.7  thite 


otfUi 


41  r  •' 

23 

13 

9 

3 


DENSITY  (avg) 

TOTAL  OmiECTED 

CAICH/ EFFORT 

Electro  fishing 
Trasnel  net 
Gill  net 
Hoop  net 
Ttaae  net 
Trawl 
Seine 

DIVEHSIR*  avg  (range) 


1,315/n?  (172-4592) 


WT  channel  catfish,  flethead 
cetfiah,  end  gizzard  shad 
(present) 


757 


47.4 


Evenness  avg  (range)  Diversity 


-  icy 


Tbtalt  1.74  (0.28-1.55)  1.39  (0.59-2.27) 

Partial**  3.28 

SUBSIRATE 

OOVDt 


2.44  (2.37-2.51)  1.99  0.96-2.02) 


DOTH 

PDcncr  op  Mfjtcnc  hmw 


Rock  riprap,  sane  silt-sand 
Typically  United,  aaae  vegetation 
0. 5-3.0  tf s 

Hwaa 

2-6  n 

iATitAK  ■J&tiUQk  ‘iJSEKaPt 


t  Includes  all  organ! ana. 

**  Kr  banthos  cnly;  «nlcdss 
ft  Pollution  Tolarance:  Intolerant, 


1,  1962. 


.  ,  -  *'•«>'  ’ 


,  X'ys  ■  i;>botr"" 

tolarant, 


CJV*  Jf.  :r-.-4VU&  * 
Srs3ti»ijJ^£-  It*  * 

-Aid 3XS  VBSJfiisd  ••  f* 

v  :  nf*J  IcS  ’  ’  t 

(Uebar,  1973) 

'JBC  .  -so- 


6-126 


Able  6.3-21.  Block  art  Africa!  (haractariatica  of 
Biar,  a BAT  HI  Beach 


Banthoa 


DC’QBXAKT  SPECKS  Oligochaeta  (T)tt 


(I) 


ao 

(hkrtrnridaa  (lad  3.0 

ippi  CE)  3.0 


uaem  (avg) 
TOTAL  OXLBCIS) 
CAKH/KFTOKr 


84/rf  (0-387) 


Electrofiahing 
Tramel  net 
Gill  net 
Hoop  net 
Frane  net 
Ttael 
Seine 


DIVERSITY*  avg  (range) 


Evenneaa  avg  (rang*) 


Tbtalf 

Partial** 


0.90  (0-1.33)  2.20  (0-4.62) 

1.37 


SIBSDM3B 

cam 

CURRENT 

DEPTH 

PERCENT  OF  rtJIMTJC  (MUStf 


./:V  ■k: 


catfiah 


1,259 


63.7 


Divinity 

Vijv.*  ••  \ 

1.9)  (1.21-9.64)  1.72  (1.21-4.24) 


c.  i 


Typically 
0. 5-3.5  fjpe 
OAm 


'■  I 


*  Aaron  Weaver 
t  Soclirtaa  all  organ iaae. 

**  Dot  banthoa  only;  awcUrtee  oligochaeeaa. 
tf  Allot  ion  Tblarancc:  Intolerant, 


ra  '  * 

,,k&  $  t  life  Iti'T 


',#"A 


V if 


■1»j  ■ !;; .  if' 


t,  1982. 


sis 


a 


CRIIX-SMCR.  2/906322. 1 
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Table  6.3-22.  Biotic  end  ftyaifl  Characteristic*  of  the  Pile  Dike  8»<tt*r»anBfrar,  rvH. =  •»:*? 

OB«r  nr  Reach  m  .a-.*;  ,^v.jn 


Benthos.  CC) 

Fish  :r.,.v. 

Oeonanoa 

Dfomwr  species 

Oligocfraeta  (T)tt  79 

Gizzard  ehad 

V. 

Hexavnia  ligate  (I)  6.5 

Goldeye 

30 

«>2-3 

Carp 

13 

River  carpaucker 

5 

.  '  ’  -Wi  '  '*  ' 

- 

fDoneye 

4 

msm  («vg) 

306/a?  (14-646) 

IDEAL  OQLUOED 

115 

CATCH/EFTOKT 

Electsofiahing 

21.0 

Travel  net 

0.7 

Gill  net 

10.0 

Hoop  net 

— 

Fraae  net 

— 

Trawl 

— 

Seine 

— 

DIVERSITY*  avg  (r««e) 

Ewwneaa  avg  (range) 

Diversity 

Bvaagese 

Tbtalt  1.45  (0-2.29)  1.71  (0*3.12) 

2.05  (1.82-2.27) 

2.30  (2.27-2.33* 

Partial**  2.33 


■  r  ‘  ‘ 

Silt-sand,  wood  pilings 

.r 

SMga,  logs,  pilings 

.'V<\ 

>'■ . : 

■■  ■  ’*  ‘ 

0-2.5  fps 

’  •! 

1-4  ■ 

ifPSfc 

t  MftSXlC  HABTEAX 

: 

“*■  "  '  '  .-'f-r-  'ifO 

r*  ;i:  7s*x*r 

*  Shannon 
f  Includes  all 
**  For  benthos  only;  m 
ft  Pollution  Tbleranos: 


Source:  OE,  1982. 


.  a*s  Jfifcjt  V  Its  t  ... 

iilMt  efirfiMld  rto4  ** 
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t 


■c> 


Tabic  6.  >23.  Biotic  ad  H*eical  Characteristic*  of  the  Mnatti  of  Tc&*mr 
River,  GREAT  HI  Roach 


Benthos 

aeeurm 

nm 

Qocuroenes 

CO 

IMPORTANT  SPECIES 

f  '■ 

GUaatd  0«d 

Shflitwbm  rot  . 
Writs  M* 
Freshwater  dna 

<A  -  " 

10 

s 

4 

4 

BBBOT  (*rg) 

'  JO  , 

TOTAL  OOUECffiD 

821 

f  <y  f  '  V 

CATCH/EFFOKT 

Electrofishing 

Tr  steal  net 

Gill  net 

Hoop  net 

Fraoe  net 

Trad 

Seine 

48.0  4 i» 

6.1 

DIVERSITY*  svg  (range) 

Dfrecaitjr 

Tbtalt 

Partial** 

1.99  (1.83-2.15) 

1.68  <li46~i,18) 

SUBSTRATE 

Soft  silt-sui,  detritus 

CCRIHt 

Snafa,  la*a.  vuptation 

CURRENT 

0.2-2  fpa 

IKP1H 

1-5  » 

r'H'  -ft 

FERCEMT  OP  AQUATIC  HABITAT 

<11 

i  .'V.  '  S'r*-V  .W 

*  Shannon  Uwvor 
t  Includes  all  organise*. 

**  For  benthos  only;  otcludes  oUtodwta*. 


•:U,-  :>•  4-  »  ”  CfWw  ** 

^ j- ■  4*- 1 f-'1' 

.  ISIS 


U 

0 

0 

0 

0 

D 

0 

D 

0 

0 


0 


Source:  ESE,  1982. 


GRTII I-ECO-8 . 3/1IF64. 1 
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6.4  OVERALL  C0HFAXI8OM  Of  HABITAT  VAttiEt 

BEWTHIC  OOMHPIIITtEg  '•  "?v  > 

Benthic  invertebrates  Are  generally  cycl  ic  in  popdl at  1 On  on  an  a&tuJfl  or 
seasonal  basis.  Benthic  communities  also  are  influencAdby  physical 
factors  such  as  water  temperature,  dissolved  oxygen,  water  depth, 
current  conditions,  and  substrate  type.  Because  of  eheisT trend's  and 
influences,  the  benthic  papulations  sasqpted  during  the  study  varied  with 
habitat  and  season.  Although  s ashling  efforts  were  not  sufficient fy 
extensive  to  allow  strict  qualif icatlons  and  quantitative  comparisons  or 
strict  analysis  of  trends,  general  eos^par Isons  of  habitats  and  seasons 
have  been  aude. 


Diversity 

The  soft  substrates  of  certain  habitats  consistently  supported  a  greater 
diversity  of  benthic  invertebrates  during  this  study,  in  the  pooled 
river  ssmpling  areas,  river  lakes,  navigation  pools,  dike  fields,  and 
side  channel  habitats  supported  overall  higher  diversities  of  benthic 
invertebrates.  Hatural  littoral  sones,  sloughs,  add  the  dOvnetrAa*  ends 
of  islands  supported  overall  lower  diversities  of  benthic  invi^tfd&fdtes. 


In  the  open  river  sampling  areas,  dike  field,  side  channel,  add  mein 
channel  border  (Outside  and  straight)  hibitats  supported  the  higher 
overall  diversities  of  benthic  invertebrates.  Hatural  and  revetted 
littoral  tones,  and  aA in  channel  borders  (inside)  supported  ‘the  Ihwe 
overall  benthic  diversities^  f  '  'l'’  - 


*r.:<  .  r-. ;  ;  <- 


Overall,  navigation  podia,  river  takes,  and 
higher  benthic  diversities.  Evenness  values 
of  the  habitat  valuia  indicated  above. 
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Him  Support  ad  the 
generally  indicative 
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Density 

The  eoft  substrates  of  habitats  in  the  GREAT  III  study  ares  supported 
different  densities  of  benthic  invertebrates  during  this  study.  On  e 
seasonal  basis,  both  diversity  and  density  values  varied  with  the 
habitat  type  considered.  However,  in  reviewing  overall  dataper 
habitat,  certain  habitats  consistently  yielded  higher  densities  than 
other  habitats.  . 


In  the  pooled  river  saaplins  areas,  downs t rasa  ends  of  islands,  sloughs, 
river  lakes,  and  natural  littoral  sones  supported  the  higher  overall 
densities  of  benthic  invertebrates,  Dike  fields  sndaide  channels 
supported  the  lower  overall  densities.  In  the  open  river,  side  channels 
and  dike  fields  supported  the  higher  overall  densities,  whereas littoral 
sones  and  main  channel  border  habitats  supported  the  lower  overall., 
densities. 

Overall,  sloughs,  river  lakes,  and  the  downstreen  ends  of  islands  . 
supported  the  higher  densities  of  benthic  invertebrates. 

Benthic  invertebrate  data  collected  during  this  study  suggest  that  ^>ose 
habitats  affording  reduced  currents speed,  flow,  and  wore  stable 
substrates  are  wore  productive  for  benthic  invertebrates. 

Side  channels,  dike  fields,  littoral  sones,  and  navigation  pools  all  are 
characterised  by  quiet  waters  and  store  stable  soft  substrates.  Dike 
fields  also  provide  artificial  substrates  conducive  to  colonisation  by 
invertebrate  organises,  thereby  enhancing  diversity  and  density.  In  the 
open  river,  higher  benthic  productivity  anddi  varsity  were  fouo^inside 
channels  and  dike  fields,  as  other  habitats  have  strong  currents  and 
herder,  *s>re  unstable  substrates  scoured  by  tb*  ,^***?* f  < 

The  least  productive  benthic  habit^a^n^rlpisill^ ' 
swifter  currents  and  scoured  substrates,  ttisthhlp  the  sale  channel  bnodtf 
habitats.  Side  channels  in  the  pooled  rivir  supported  an  overall 


8-1%  ' 


S'-'; 


w-sf 

,  .,  •  .Mi.  J 


■Ml 


£  -  •  a  \8\?  1 

"  r-  •  i  \  *' 


GKTIIIHCCO-8.3/B1F44.4 

5/95/92 


area  due  in  p«re  to  water  quality  degradations  end  in  pert  to  habitat 
unsuitability,  The  above  information  comes  from  several  sources  (liaber, 
1973;  Pennak,  1978;  Hynes,  1970;  and  Merrit  and  Cummins,  197$). 


The  benthic  invertebrate  data  collected  suggest  ■  sosm relatioiwliipa 
between  habitat  type  and  the  ecological  sensitivity  of  associated 
benthic  invertebrates.  The  Oligochaeta  and  Diptera  generally  were  found 

i •  x-  >  h  ■-  —  -  .  "t  "  -  ’  ■  .  ,;r< ' 

in  all  habitats  sampled.  Ephemeroptera  were  aost  common  in  littoral, 
dike  field,  and  as in  channel  border  habitats.  Odonata  and  Trichoptera 

t-  •  ’  >  *•  ■  •*  i':  i  ■ .  r  •  .  ;  '•  f  i" i  ..  '  i .  •  . »  ?’ /•.'••  •*'!’  v  -#  ,  . 

were  closely  associated  with  dike  field  and  aain  channel  borders,  with 
Trichoptera  coenon  in  side  channels.  Since  significant  dissolved  oxygen 
deficiencies  are  likely  to  occur  only  in  backwater  habitats,  this  would 
likely  be  one  factor  in  the  affinity  of  Trichoptera,  Bpheaeropt era,  and 
Odonata  for  swin  river  habitats  and  the  dominance  of  Oligochaeta  and 
Diptera  in  backwater  habitats.  Another  factor  would  be  the  presence  of 
stone  dikes  and  revetted  areas,  which  would  be  highly  suitable 
substrates  for  colonization. 

(,••••  •  -•  '  ■■‘.j  .  •  '•<>'«?  ■ 

i  ’  ‘  jr  '  f .  •'  ■  f  j)  *•;  ft  .  ,  ’{  *-  l,  ^  ;•  •* 

fhe  above  associations  are  primarily  due  to  habitat  characteristics 
including  substrates  and  hydrological  characteristics.  Hater  quality 
conditions  are  not  thought  to  vary  significantly  among  habitat  types, 
with  the  exception  of  localised  differences  in  dissolved  oxygen  and 

•  •'<•••■  '  ■  -S  'f!  "  :  v  V  .'j  i  ‘  £'■  .  5  v.';:: 

water  tcaperaeura. 

PISH  coMmpmitiis 

fhe  ichthyofaunal  communities  Associated  within  the  CHEAT  ill  reach  of 
the  Mississippi  Hiver  represent  a  generally  diverse  and  productive 

f  r  i' j-  l  iOiii  *••'.>?  ' .  ■  S'? JHi&a  !  v<"  ,  t:  l.sSs...-  ^  ia  . 

assemblage  of  fishes.  The  habitats  sampled  produced  varying  tmeeAta  In 
terms  of  species  richness,  diversity,  and  productivity.  '4«t4 
indicate  that  the  importance  of  «  particular  habitat  type  may  be 
variable  with  regard  to  site-specific  ^Characteristics.  ‘ ^e  data  aiso 


regard  to  site>specific  character 1st 

'  .■  .  ,  -'V 


iadicsts  the  overall  relat  ive  importance  of  speeffic 
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Habitats  within  the  GREAT  III  study  area  which  support  the  wore  diverse 
ichthyofaunal  communities  vailed  between  pooled  and  open  river  areas. 

,  ....  ••  ..  ..  ’  •  ....  . ,  l.  .  ,  A  i  ...  ..  -t  a.  F  r  •>_ ■*  : 


More  diverse  assemblages  of  Wishes  were  found  at 


3 

poo 

is?t 


sites  in  the 


dfke  field  habitat,  navigation  pool,  downstream-end-of-island,  and  Min 
channel  border-straight  stretch  habitats,  tower  diversities  were 
encountered  in  the  siain  channel  habitat.  Varii 
noted' at  the  remaining  habitats  witli 


>' ten)  ?-«?••• . 

e  diversities  were 


. . .  r'  *  ?  ? » j  «*,<•  ■  •>  ■■  3.%  Vu-o 

•oat  values  recorded  ranging 


betWeen  2.4  And  2.8,  ind ic at ing 


d.; 


y  diverse  fish  coassunities. 

■■  >.■ -ifi i  •  ' 
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Trends  In  the  diversity  at  hab itats  in  the  open  river  were  not  cleareut. 

.  i?r>.  *■  <!%••*•  s  '*  •.  .V  -  0  t  fVlJ}  1  j|  1£ 

Habitats  producing  the  higher  diversity  in  the  open  river  were  main 


channel  border-inside  bend  and  side  channel  habitats.  The  main  channel 


habitat  reflected  the  lowest  diversity  (in  part  due  to  limited  sampling 
success)  '  tails  the  redlining  habitats  produced  diversity  values 
generally  less  than  2.0. 


The  habitats  producing  higher  diversity  values  in  the  pooled  and  open 
river  sftei  wire  those  habitats  that  generally  contained  greater 
•ictohibltat  variety  within  each  habitat.  This  microhabitat  variety 
(currents,  depths,  bottom  sediaMate,  log  snags,  ate.),  along  with 
greater  stability  of  these  habitats,  was  probably' the  primary  reason 
these  habitats  supported  higher  diversities.  RSbitats  with  little 


microhabitat  variety  and  lass  stability,  such  as  the  main  channel 
habitat,  supported  toair diversities  of  fish. 

&  l  ■■  f-  J  T  *  v 1  '  : 

Kftmis  vtluat  mri  {•immIIj  eoniiittot  with  dmnit;  value!  and 
indicated  dliilar  habitat  values.  " ' 0  ’  ^  A 

;  •;..©>  .• .  ,h-'  .  t.  i»  i 
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The  abundance  ( ,  st ch/s  f f or t ' ahd  per cent  abundance)  lata  collected. 

in 

sitae  were  mors  ■ ' 


indicate  that  sites  and  habitats  contain  fish  cammsaftloa  different 
species  i#tapdtf it idd'Ind'lfculidaodaT  H&m  habitats 


productive  thaa  others.  Sams  habitats  wars  particularly  productive  for 

,rW  «  .  '•“I**,;!**  »<■•  ■■ 
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The  species  assoc ist ions  found  in  (he  open  rivpr  end  pooled  river 
probably  were  largely  based  upon  current  velocity  and  its  associated 
physical  parameters.  the  lenCie  associated  species  were  npst  cownoo  in 
the  pooled  river  due  to  the  presence  of  navigation  pool**  sloughs,  river 
lakes  (habitats  not  found  In  the  pjpen  river)*  and  th|  slower  currents 
found  at  most  habitats  throughout  the  pooled  river.  Conversely,  the 
species  collected  most  commonly  in  the  open  river  were  probably  abundant 
due  to  the  larger  aaounts  of  swift  water  habitat.  In  addition* 
construction  of  dams  apparently  has  reduced  the  populations  Of  blue 
catfish*  skipjack  herring*  and  possibly  chestnut  lamprey  above  St.  Louis 
(Smith,  1979;  Pflieger,  1975). 


Certain  species,  such  a*  carp  and  giesard  shad,  ware  typically  abundant 
in  all  habitats  in  both  the  open  and  pooled  port long  of  the  river* 

There  were  soae  indications,  however*  that  carp  were  sonsidiat  Were 
abundant  in  reduced  current  areas.  This  assumpt ion  is  based  upon  the 
greater  abundance  of  carp  at  revetted  littoral  end  stpee  dike  habitat s 
in  the  open  river  and  side  channel*  littoral*  river  lahe,  oavigat iee 
pool,  and  inside  bend  channel  border  habitats  in  the  pooled  giver.  The 
softer  substrates  associated  with  west  of  these  habitats  also  any  play  a 
role  in  the  distribution  of  carp.  , 


Specific  habitat  associations,  based  epoa  eamplea  collected  during  the 
study,  are  nuawrous.  Habitat  affinities  afcniiaf  at  both  pooled  an!  open 


river  locations  include:  . 

1.  goldeye  and  anoneye  collected  «Mt  frequently  along  (e*ia 
channel  border  end  dike  habitats; 

2.  channel  catfish  at  natural  littdf el  hyltlti;  .  *  i 

3.  .  f  lathaad  cat  fish  at  wain  ilifil  lofdor  Odd  «•»*••<  ( jjjm 


3.  f  lathaad  -  cat  fish ;  at  wain  ehnnnal  border  wed  toedlfOd  tltfenwl 

habitets;  end  ",  .  '  L. 

;  1 '  •  •  •?  ti»w.  •  I- ' .  X* •< *  r;  •  !  •  1 

4.  •  shorthand  rsdhorsa  along  male  cheaast  border bdbttdU* 

.  :.|-n :s  •  >  «  '•  >'  ■  '  -  '  -  -  ' 

The  specias/habitat  assoc iationa  that  were  aknltfr  beddda#;  Hid  0^0- 
rivar  and  open  river  are  baaed  ew  the  fact  that  lb* , habitats  wtt%.#ti(db^%' 
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these  species  are  associated  are  aiadlar  la  the  two  segments  of  the 
river;  Littoral,  dike  field,  Odd  oaln  channel  border  «abititi aaf4  ' 
physically  siwiler  between  the  pooled  add  dpeh  rtfir;  'Consequent!?, 
species  adapted  tottiese  habitats  art  found  tn  'shifter  TiabftatS^’each 


cite. 


})  xM  f  i  Lj  rte 


Speeies/hahitat  affinities  thatdif fared  between  pooled "and  open  riser 
sitWsvere  generally  due  to  habitat  availability.  "Species 
associated  with  river  lakes,  sloughs,  and  hipigation^bl  habitats  in 
the  pooled  river  were  either  uncawnon  in  the  open  river  or  were 
collected  at  habitats  wost  siwilOr  to  those  in  the  pooled  river’l Usually 
side  channel  Snd/or  snuth  of  tribatary  habitat).  Thds'e  aVeas  of  tile 
open  river  provide  essential  habitat  similar  to  that  in  the  pooled  river 
hab i tat s .  However,  this  open  river  habitat  generally  is  not'  as  exten¬ 
sive  and  usually  not  «s  physically  appropriate  for  the  species  associ¬ 
ated  with  river  lakes,  sloughs,  and  navigation  pools.  Consequently,  the 
abundance  of  these  species  in  the  open  river  was  generally  less  than  in 
the  pooled  river.  '  £i'  '  "  "  >-r ' 

Study  results  also  revealed  the  iwportsnce  of  specific  habitat  types  to 
the  different  species  present  in  the  river,  'based  otf  collecftOtis,  it  is 
apparent  that  pooled  river  habitat*  suth  as  river  takes ,  dike  fields, 
navigation  pools,  sloughs,  and  littoral  arear  suppbrt  wore  divereeT'lmd 
productive  ichthyofaunal  communities.  The  eu trophic  state  of-  habitats 
such  as  river  lakes  and  sloughs  plays  an  important  role  in  the  quality 
of  the  fish  community  present.  Habitat*  wtttf  * 

highly  filled  with  sedf—nts  andata  whitlow  la  nattfri/  Were 

wuehrlaa*  product  iveehin  chosfe  arias  tdilch  hive  Sow*  woderstsf  todeep 

.  f  -  it h?i&  ■<  j :\i*  i  3  3$  .1  %  *  '?■!<■ 

•i ** « •  •  j*v‘  ’ I*#** •  fo  h&vivyiil-  • 

Examples  showing  the  iaportanca  of  autropliic  state the  lft»ufl!h!tnd 
river  lake  habitats  aawplad  at  the  Clarksville  site,  these  habitats 

.  S  Ware  very  Shatlowdua  «d  baeVy  frfftli ftm  aid*  iWPpbttdd'  ffth  ; 

wueh  lavs  diver  seand  productive  thim  the  Vinfield  hiiMtatvl  wM^li^Wre 
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notaa  eutrophic.  Tailwaters  and  downstream  end  of  island  habitats  also 
vote  important,  particularly  for  species  such  as  shoveinote  sturgeon, 
sauger,  white  baa a,  and  other  fiahea.  Main  channel  border  areas  were 
somewhat  leas  productive,  but  supported  a  varied  assemblage  of  fiehes 
including  taxa  such  as  goldeye,  shorthead  redhorae  and  catfish,  which 
were  not  always  abundant  at  other  habitats.  The  aainchaone l  habitat 
apparently  (based  on  limited  data)  supported  fewer  fishes  than  the  other 
habitats  during  the  study. 

Data  collected  during  this  study  substantiate  data  collected  at 'the 
pooled  river  by  Illinois  Department  of  Conservation  biologists,  which 
revealed  chat  river  lakes,  sloughs,  tailwaters,  side  channels ,  and  in 
some  cases  channel  border  areas  are  the  sore  productive  fishery  habitats 
in  the  pooled  river  (Bertrand  and  Dunn,  1.973;  Bertrand  and  Lockart, 

1973;  and  Dunhaai,  1971). 

^  H  f  .  .  .  .  •  -  .  >  f?jp  -  • 

Open  river  habitats  which  supported  the  wore  diverse  and  productive 
assemblages  of  fishes  include  side  channel,  mouth  of  tributary,  littoral 
and  stone  dike  habitats.  Studies  by  Bertrand  and  Allen  (1973)  and 
Bertrand  and  Carver  (1973)  also  indicate  the  importance  ofaide  channel 
habitats  in  the  open  river.  Other,  open  river,  habitats  appeared  to  be 
generally  leas  productive,  but  aite-epecific  influences :.,wey increase 
their  productivity  locally..  . 

Biological  Factors  Influencing  habitat  Ptlliaation 
Association  of  fish  species  with  specific  habitats  ia  bated  upon  mors 
than  abiotic  physical  factors,  fciotie  influences  much  pa  the  appr«tri~ 
ete  food  base,  site  end  age  of  tha  fish,  and  spawning  requirements  also 
ara  involved  in  tha  astablishmant  of  ichthyofsunal  assamblagas  at  partis 
cular,  habitat  typaa.  ■  ..  •  ;■ 

■  .y  •  ...  ....  ;  y..-.,.  f.t  .  ■  •).  i-  •  :  m;..-  ,  : 

Collections  of  ichthyoplanktoft  made  during  tba  study  here  indicated  that 
larval  densities  ara  highest  at  lit  torsi  areas  compared  to  afcin  cbammel, 
navigation  pool,  and  tailwatar  habitats.  Heh  larvae  populations  dice  * 
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not  saapled  in  other  areas,  such  as  aide  channels,  sloughs,  and  river 
lakes.  However,  larval  densities  in  these  areas  alao  are  expected  to  be 

<•  .;-v:  .  •• 1  ••  :  •  •*<?  v::  . 

high  (Hall,  1980;  Gallagher  and  Connor,  1980). 

The  hitter  ichthyo plankton  densities  exhibited  in  the  littoral  ereas 
(near  shore)  are  typical  of  sain  river  ichthyoplankton  collections 
(Gallagher  and  Connor,  1980;  Gill,  1981).  These  densities  any  be 
associated  with  general  river  currents,  shoreline  inputs  froa  extrariver 

J  Sr.  •  '  ’  »  •  !  ’  '  ■  ' 

areas,  shallow  water  spawning  of  most  fish  species  (Saith,  1979; 
Pflieger,  1975),  and  the  presence  of  larger  aaounts  of  "cover"  along  the 
littoral  zone  for  larval  and  juvenile  stages.  It  is  likely  that  all  of 
these  factors  coabine  to  influence  the  distribution  of  larval  fishes 
within  the  GREAT  Ill  study  area. 


In  addition  to  the  larval  collections,  seining  saaples  aade  in  natural 
littoral  habitats  at  all  collection  sites  indicate  the  importance  of 
these  areas  as  nursery  habitats  for  young-of-the-year  fishes  of  numerous 
species.  Other  habitats,  including  revetted  littoral,  side  channel, 
navigation  pool,  dike  field,  slough,  and  river  lake  habitats,  although 
not  specifically  sampled  by  seining  for  young-of-the-year  fishes,  also 
are  expected  to  be  important  nursery  sites. 

•  '  '-'K  \ 

Analyses  of  benthic  nacroinvertebrate  saaples  collected  concurrently 
with  the  ichthyofaunal  surveys  also  provide  inforaation  concerning  the 
distribution  of  fishes  between  habitats.  Pooled  river  benthic  densities 
were  highest  at  the  littoral  (revetted  and  natural)  and  slough  habitats. 
Open  river  aacroinvertebrate  densities  and  diversities  were  highest  et 
side  channel  and  dike  field  habitats. 


z ..  ■  >'  x ,  f ,  !  J  #,  i;  -{ ii  -*  ’’j  ■  j,  i  '‘'•Li-  .  k:‘  •  - 

The  habitats  supporting  the  highest  benthic  densities  at  tha  pooled  and 

:  ,.-4  • ..  -  ■  i/-  ;y  ■*>  ?  .  »• "  *  •.  .••••<•  ■  Sx*  -  - 

open  river  sites  were  aaong  those  sites  supporting  the  highest  diversity 

..  !•  .  -  ■.  y  ..** i-:. -  niis.'-'t>*>  >•]•!<  ■'  *  y-''  * 

and  productivity  of  fishes.  These  habitats  can  support  higher  densities 

of  fishes  due  to  their  higher  aacroinvsrtahrate  densities.  High 

,  .  ;  ..  A  li'  (<’•  .  !  •  l  i  .1  >:  ■■  •  -U‘'' 

aacroinvertebrate  densities  and  diversities  are  iaportant  dip  to 
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fact  that  almost  all  fish  specias  feed  on  macroinvertebratas  during  all 
or  part  of  their  life  cycles  (Hynes,  1970).  Those  fishes  which  are 
piscivorous  in  nature  also  may  be  attracted  to  areas  of  high  benthic 
densities  due  to  the  presence  of  higher  densities  of  prey  fishes  in 
those  areas. 

Based  on  adult  fish,  juvenile  fish,  ichthyoplankton,  benthic 
macroinvertebrate,  and  historical  data,  it  is  apparent  that  abiotic  and 
biotic  factors  influence  the  distribution  of  fish  species  and  densities 
between  habitat  types.  Physical  factors  such  as  substrate,  current,  and 
depth,  influence  both  the  benthic  and  ichthyofaunal  communities. 
Additionally,  the  benthic  community  influences  the  fish  community. 

The  habitats  producing  the  highest  densities  and  diversities  of  fishes 
at  each  site  do  sc  for  a  number  of  reasons.  Isiportant  reasons  include 
the  fact  that  these  habitats  supply  the  appropriate  physical  as  well  as 
biotic  environment  (in  the  form  of  an  adequate  food  base)  for  the  fish 
species  collected  at  each  habitat.  Additionally,  life  cycle  needa  in 
the  form  of  appropriate  spawning  habitats  (abiotic),  nursery  habitats 
(biotic  and  abiotic),  and  larval  habitats  (primarily  abiotic)  play  an 
important  role  in  the  associations  of  fishes  to  particular  habitat 
types. 

Collections  of  fishes,  therefore,  which  indicate  habitats  such  as 
littoral  areas,  side  channels,  sloughs,  river  lakes,  dike  fields,  and 
navigation  pools,  as  being  more  productive  and  diverse,  are  indicative 
of  both  physical  and  biological  conditions.  These  habitats  possess 
characteristics  important  to  a  variety  of  life  history  phases.  Spawning 
needs  and  juvenile  fish  needs  are  satisfied  in  shallow  water  areas  such 
as  littoral  and  extrachannel  areas.  Additionally,  thasa  areae 
frequently  contain  higher  densities  of  fish  larvae  during  spawning 
periods  for  many  fish  species.  Along  with  these  factors  is  the  SW* 
basic  factor  of  food  « .lilability.  The  areas  with  the  highest  densities 
of  macroinvertebratee  also  were  among  those  highest  in  fish 
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productivity.  It  is  apparent  that  life  histoxy  needs,  combined  with  the 
physical  features  of  the  habitats,  influence  the  association  of,  fishes 
to  specific  habitat  types.  The  areas  which  satisfy  the  biotic  and 
abiotic  needs  of  a  variety  of  fishep  support  the  greatest  abundance  end 
variety  of  species. 

Commercial  and  Sport  Pishes 

The  fish  species  collected  during  the  study  upre  classified  based  upon 
their  prisiary  use  within  the  GREAT  III  study  area.  Twenty  sport  species 
and  nine  commercial  fish  species  were  identified  in  the  collections. 

The  remaining  species  were  placed  into  three  categories  which  .wane 
for, age  (19  species),  predatory  non-sport  or  coanercial  (9  specie#),  and 
omnivorous  non-sport  or  coinmarcipl.  (5  species).  -  i  . 

The  commercial  fishes  collected  were  numerically  dominated  by  carp  in 
the  sample  collections.  The  other  commercial  apacies  collected  were 
freshwater  drum,  saallmouth  buffalo,  river  carpsucker,  bigmouth  buffalo, 
quiLlback,  high fin  carpsucker,  bleck  buffalo,  and  grass  carp,  in  order 
of  decreasing  abundance  in  the  catch. 

The  date  indicate  e  tendency  for  commercial  fishes  to  be  most  abundant 
in  electrofishing  collections  along  the  revetted  littoral  habitat.  In 
less  productive  areas  such  as  channel  border  ..erase,  these  fishes  were 
also  frequently  nora  abundant  then  sport  species,  with  the  exception  of 
cat  fifties,  i/a 

l  ,,  ,  i  \  ...  k;  ;  ...  .  .  (  i  .,*«  :  -  !->?■•  Mof.- 

The  efefuuie l ( cat f iph ; wpp u  j^he  ,mpet s cdmmn -dpnst  specles  cellteclied  overall. 
Other  relatively  abundant  ppert-ppeqippv were .b leaf ill,  blank  bullhead. 
Itfcecl  creppie,  vdlitt  baas,  f  latbeedmttteh,*hiu>«rtf»ien»d 
J-pcgen^th  beaa .  jtn^pf  rapaing  order s#f -jtneondt  MWmtsda 

*50  -i-  -.'A-ji.  h-ii-s-  '  ‘  i  <**»*•••  iJhf-  .  »«eT--«.» 

Spdrt  fifhef  ^eeeraUy  were  mere  afrpndpft.ie  rsdwond  owtyent  eteee  ieweh 
ee  side  channels,  river  Idas,  aavigetioo  pools,  elentiw  and  4ifce  : 
fields.  Ceaaercial  fishes  eleo  mere  common  in  times  areas.  Tredetory 
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non-sport  or  coanercisl  and  forage  fishes  also  had  highest  production 
levels  at  these  areas. 

Coanercisl  fish  were  generally  Iasi  specific  in  their  habitat 
requireasnts  than  were  sport  fishes,  based  upon  collection  data,  these 
fishes  were  cooaon  in  all  habitats,  although  specific  species  within  the 
coaaercial  fish  group  showed  different  habitat  affinities.  Ipbrt 
species  generally  had  wore  restricted  habitat  affinities.  8potrt  species 
typically  were  sure  abundant  at  the  pooled  river  sites  where  appropriate 
habitat  was  sore  abundant.  Connercial  fishes  (especially  carp)  were 
coonenly  found  in  all  habitats.  The  abundance  of  connercial  species  in 
areas  where  other  speeies  are  less  connon  is  not  unusunl.  Carp  and  nany 
other  connercial  species  have  less  stringent  habitat  requirements  than 
n any  sport  fishes,  and  therefore  fish  are  frequently  the  nost  abundant 
species  in  areas  where  the  habitat "requirenents  of  other  apScles  are  not 
net  (Pflieger,  1975). 

Young-of-the  year  fishes  were  collected  at  a  variety  of  habitats,  the 
natural  littoral  habitat  produced  the  greatest  nuniber  and  variety  of 
juvenile  fishes,  primarily  due  to  the  seining  collections  nade  at  that 
habitat.  Other  habitats  where  collections  provided  a  variety  of 
juvenile  fishes  were  the  river  lake  and  revetted  littoral  areas. 
Young-of-the-year  fish  species  collected  at  a  variety  of  hdfeltati' 
included  channel  catfish  (nain'Shatthel,  natural  littoral',  revetted 
littoral,  and  side  channel),  green  sunfish  (navigation  pool,  rieir  lake, 
downstream  end  of  island,  dike  field,  and  natural  littoral),  and 
flathaad  catfish  (revetted  littoral,  bain  dheadil  border).  TWi" 
aesociation  of  a  variety  OfyottAg^af-fhe^yeatYtsheato  the  littotdl, 
river  lake,  and  other  she  Hew  wetetliabitats  is  evident  lydaetd  the 
general  shallow  water  spsvrtlng  hsbtts  of  wost  fish  species,  the  reduced 
current,  end  generelly  wore  cover  available  et  tbeae  hebitets,  nek leg 
than  feepdrtant  habitats  for  «t  least  the  juvenile  portions  of  na# J 
fishes  life  cyclers.  -  •’ '  ;  1  :  ¥  1  m 
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Mlti  8.2-11  and  6.2-12  describe  habitat  associations  of  aajot  species 
collected  duriag  the  study.  Of  the  comma rcial  sped  tea,1  eery  'were  co— on 
in  at 2  habitats  but  moot  abundant  in  revetted  littoral  'add  stoae  dike 
habitats.  Freshwater  drum  were  found  coamonly  in  abet  habitats,  s 
especially  the  as in  channel  border,  littoral,  and  side  channel  habitats . 
Buffalo  were  aost  co— only  collected  in  river  lake,  slough,  navigation 
pool,  and  side  channel  habitats.  Carpsuckers  exhibited  no  close  habitat 
associations,  being  found  in  aost  habitats; 

In  general,  sport  species  exhibited  aore  defined  habitat  associations. 
''Channel  catfish  were  aost  abundantly  collected  in  natural * Itfctdtal 
habitats,  but  were  common  in  dike  field,  side  channel,  and  main  channel 
border  habitats.  Crappies  were  cloaely.  associated  with  riVer  lakes, 
sloughs  end  navigation  pools  in  the  pooled  fiver  and  side  channels  and 
tributary  aouths  in  the  open  river.  BluegilL  and  bullheads  were  closely 
associated  with  river  lake,  navigation  pool  and  slough  habitats. 

Flathead  catfish  Were  most  abundantly  collected  in  thO  'revetted  littoral 
habitat*  but  otherwise  were  similar  to  channel  catfish  lira  terms  Of 
habitat  associations. 


Threatened  and  Endangered  Species 

BO  Species  listed  as  threatened  or  endangered  by  the  United  States  Fish 
end  Wildlife  Service  or  the  states  of  Illinois  or  Missouri  were 
collected  String  the  invest iget tons  (Illinois  Department  of  Conserva¬ 
tion,  1979;  Missouri'  Department  of  Conservation, !1978;  Illinois1  Mitural 
Land  Instituta,  1981). 

t  j,. v ;;  n ■  £ji  '  •••  •  •<*  ..  >>'•  d*.  J  A 

Howe  vet,  several  specie*  vers  collected  that'  at*  cooiidetbd  rite  ik  'ihe 
study  ifeih.1  these  species  were  tft*  broVn bollhbad, 
western  sand  dartar. 


•>  l; li !  :  ••  i  **ti  364* 


n  ~  '  -if,' 


uo.w-gro  la 


Two  spacimens  of  broiMJAilihead  u«rO  cOil acted  at’the1  Winfield'  fiver 

lake.  This  species  is  cOttsidatOd^  the  stste  of 

however,  the  collections  wars  made  in  Illinois.  The  species  is  not 
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abundant  in  Illinoia  or  Missouri,  although  it  is  widely  distributed  1q 
Illinois.  Floodplain  and  glacial  lakes,  as  well  as  swpmp*  with,  abundant 
vegetation,  are  typical  habitats  for  this  species  (Ssith,197>;  ”  , 
Pflieger.,  1975).  Baaed  upon  its  habitat  requiresMOts,  it  is  not  t,\ 
surprising  that  brown  bullhead  specimens  were  collected  in  the  river 
lake  habitat;  it  is  probable  that  they  eay  be  found  in  other  snob 
habitats  in  the  study  area. 

Specimens  of  river  redhorse  were  collected  at  littoral  areas  at  the  f 
Clarksville  and  Ste.  Genevieve  sites.  This  species  is  not  abundant 
anywhere  in  Missouri  or  Illinois.  It  is  most  frequently  collected  in 
medium-sized  streams  with  rock  and  gravel  bottoms  and  strong  permanent 
flow.  The  river  redhorse  is  intolerant  of  silt  bottoap,  turbid  enter, 
and  pollution  (Smith,  1979;  Pflieger,  1975),  Consequently,  this  species 
is  likely  to  remain  uncommon  in  the  GRBAT  XXI  area  of  £ he  Mississippi 
River.  ,  ...i ,  ■ 


Western  sand  darters  were  collected  at  the  Winfield  natural  littoral 
hebitet  by  seining  and  in  the  mein  channel  habitat  atClarkevilla  by 
trawling.  This  spacies  is  not  abundant  in  eithttllfips^at  Missouri. 

It  is  associated  with  pure  sand  habitats  and  is  intolerant  of  turbidity, 
siltetion,  end  strong  currents.  It  is  opt  known, from  tb#  Mississippi 
River  south  of  the  mouth  of  the  Missouri  River  (Pflieger,  £975;  Smith, 
1979).  Based  upon  the  western  sand  darter's  eaplpgica£  requirements,  it 
is  likely  that  this  species,  ip  not  abundant  and  ianot  Likely  to  become 
abundant ,  except  perhaps  locally,  in  the  steady  erep.  ,,  ,-f , 

.  ^  t  :!P  i  j;i  :**,.',*  us.ffcj 

Although  not  collectsd  during  the  present  study,  several  threatened  or 
endangered  species  that  have  historically  occarrn#,. 

potent ial  to  occur,  have  beeacotl hpc tad ,  in  , the  Mississippi  f&ftflt#-.., fbeee 
species  include:  ;  i;- 

Lake  sturgeon  (Acipsassr  fu  Ives  cans) 

•  -  .  ''i  fft  - 
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Alabama  ahad 
Sturgconchub 
Sickle fin  chub 
lUrbOC  **"  m,. 
(Smith,  1979;  Pflicger 


(Aloaa  alabamaa) 
(Hybopati  talida) 
(Hybttpaia  mecfci) 

;  (Lota  lota) 
i  1975). 


The  lake  sturgeon,  although  rarely  collected,  was  once  common  in  the 
Mississippi  River.  It  occurs  in  the  Mississippi  and "other  large  river a 
above  the  mouth  oftheNissouriKiver.  Overfishing,  siltatlon, 
pollution,  dam  construction,  And  habitat  lose  are  all  considered  ead’ees 
for  its  reduction  from  its  former  abundance  (Smith,  1979J‘  Pflioger,'  *** 


The  pallid  sturgeon,  like  -the  lake  sturgeon,  ia  a  large  river  species 
whoa#  abundance  has  decreased  due  to  dam  construct  ion  and  ehanmel 
modification.  It  is  found  in  the  Missouri  ltiver  and  in  the  Mississippi 
River  south  of  the  Missouri  Rivet  Mouth  (Smith,  1979;  Pflicger,  1975). 
Pallid  aturgeon  were  collected  by  Grace  and  Maithman  (1982)  in  the 
vicinity  of  the  Ste.  Genevieve  sampling  area. 


The  Alabama  shad  is  an  anadromous  species  that  enters  fresh  mater  to 
spawn.  It  has  historically  been  recorded  in  the  Mississippi  River  and 
its  tributaries  south  of  the  Missouri  River.  Abundance  apparently  has 
decreased  due  to  the  construction  of  dams  on  many  rivers.  The  adults 
are  historically  in  the  area  to  spamn  only  briefly  before  returning  to 
the  sea.  Adults  do  not  feed  while  in  freshwater  and  tha 
young-of-the-year  migrate  south  after  their  first  summer  (Smith,  1979; 
Pfliagar,  1975).  Grace  and  Maithman  (1982)  also  collected  this  species 
in  their  investigation  of  stone  dik*  habitats  near  Ste.  Genevieve. 


Alligator  gar  apparently  have  always  been  rare  in  tha  GREAT  HI  stmtfy 
area.  They  occur  downstream  from  the  mouth  of  the  Missouri  River  mmd 
seem  to  prefer  pools  and  other  extra  channel  areas.  The  flat  is  large, 
frequently  weighing  over  100  pounds.  Little  is  known  of  its  life 
history  or  habitat  requirements  (Smith,  1979;  Pfliagar,  1975).  4 
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Tl>e  burbot  ia  occasionally  reported  incolleetioa*  by  ,C0««stti<i  f 
fishermen  on  the  Mississippi  liver,,  eg  pec  if  1 L  iyaheve the  confluence  of 
tlje  Missouri  River.  .  It  is  prob«bly  not  4  so*tainedpsft,of  the  u  ’ 
OffiAT  IIJ  fauna  but  occurs  as  occasional  strays  from  further  north  •; 
(Pflieger,  1975;  Smith,  1979). 


M  fvident  from  the  literature  datg,that  the  six  threatened  ge  v; 
endangered  apeciespotant igllyoccurring  i-  the  study  areearaaot 
commonly  collected.  They  genars.1 ly  ocpju r  in  only  part  of  the  net} 
(either  above  or  below  the  south  of , the,  Missouri  River)  and  areoot 
likely  to  become  abundant  in  the  io<e«e*«hi%  4uture.  fi  :il  b:  i 
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Table  6.4-1.  Ecological  Requirements  and  Associations  of  K*j«r  > 
Invertebrate  taxa  in  the'CREATHI  Reaob 

-  '  _ ;/r  vgfe" _ 

Taxa  Ecological  Requirements  and  Associations 


f 


i 

i  .JSS 


Nematode 

(Roundworm) 


Oligochaeta 

(Worm) 


Hirudinea 

(Leeches) 


Hydracarina 
(Water  Mites) 


Iaopoda 

(Aquatic  Sowbugs) 


Got  Isabels 
(Spr installs) 


Nematodes  are  found  in  almost  any  aquatic 
Habitat  and  body  of  water.  Theyara  one  of  the 
mat  tolerant  and  adaptable  invertebrate  groups. 
Food  habitats  are  diverse,  ranging  from 
carnivorous predation  to  omnivorous  bottom 
feedings  Nematodes  are  most  abundant  in  soft 
substrates,  especially  share  aquatic  vegetation 
or  detrital  accumulations  are  present. 

Most  comma  in  soft  substrates  and  organic  ’ 
detritus  found  In  stagnant  or  sluggish  waters; 
feeding  consists  of  the  ingestion  of  substrate 
matter  and  processing  of  its  organic  constitu¬ 
ents;  generally  tolerant  of  environmental  stress 
and  often  proliferate  in  areas  receiving  heavy 
organic  inputs  (sewage,  for  example) . 

Most  frequently  found  in  shallow  wetbre  that 
provide  cover,  as  well  as  in  stable  substrates; 
vast  leeches  feed  on  body  fluids  of  larger 
organism,  but  mm  are  scavengers  or  carnivores 
on  smaller  organism;  leeches  are  considered 
generally  tolerant  of  environmental  stress. 

Water  mites  are  most  abundant  in  standing  water 
habitats  having  aquatic  macrophyte  development. 
They  are  generally  intolerant  of  water  quality 
degradation*.  Feeding  is  primarily  carnivorous 
or  parasitic  upon  other  aquatic  invertebrates. 

*  :  -  1  •  .  >*,  r  ‘ 

Usually  restricted  to  shallow  waters  with 
abundant  cover  in  the  form  of  rocks,  vegetation, 
and  debris;  primarily  scavangare  but  do  feed  on 
plant?  material;  modvrstaly  sensitive  to 
environmental  strata. 

Coblsmbolsns  ere  oesmmaly  found  on-  th*r  water 
surface  in  quint  spttrr  habitats.  They  fend  on 
■algae*  vmgetmlon^mnd  datritu*.  Little 
information  is  mvallabla  retarding  pollution 
tolar ance. 

,■  A  ;  '  ••  V> £  ;  i-y  1 
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IikU  J.Hi  Ecological  Requirements  end  Associetiaes  of;  Major. 

Iny<rt«krtt*  Taxa  in  the  GftEATlHioeeti  (Continued, 
Page  2  of  3) 


'  i  .;  ■<  .-s  '  v  *;  ,\ 0  \  H'Xl'J 

Texe  Ecological  Requirements  and  Assoc iationa 


Ephemeroptera 

(Mayflies) 


Odonata 
(Dragonflies, 
Danse If lies) 


Trichoptera 

(Caddisflies) 


Coleoptera 

(Beetles) 


Hemiptera 
(true  Bugs) 


; ;  • .  ii.  .  i. r.-siK  .  c-f'.. 

Occupy  einoe*  any  Body  of  well-oxygenated 
water;  they  stay  be  found  in  rocky  riffles, 
burrowed  into  bottom  silts  and  sands,  or  hidden 
within , slumps  of,  organic  detritus;  probably  moot 
abundant  is  rocky  riffles;  "tost  are  herbivorous; 
generally  considered  moderately  tolerant  to 
intolerant  of  environmental  stresses. 

Order  contains., dragonflies  and  dameelfliee  and, 
like  the  Ephemeroptera,  the  nymphs  of  this  order 
are  found  in  a  wide  variety  of  relatively  clear 
waters;  are  carnivorous;  and  considered 
moderately  tolerant  to  intolerant  of 
environmental  stress* 


Most  abundant  in  gravel  or  small -rock  riffles 
with  extensive  met e  of  algae;  require  enebmsdant 
oxygen  supply  and  ere  generally  restricted^ 
shallow,  relatively,  clear  waters;  considered 
moderately  tolerant  to  intolerant  of 
environmental  Stress. 


Major  insect  order  containing  aquatic  adults  as 
well  as  aquatic  larvae;  although  the  order  is 
large  and  diverse,  and  aquatic  foiem  eeowggra 
variety  of  habitats,  they  are  generally 
associated  with  calm  aster,  clean  substrates,  and 
aquatic  vegetation;  however,  aoma  are  meet  cowman 
in  fatter  currents;  larvae  may  be  found  in 
>■',  accumulations  of  organic  detritus; 

■  carnivorous,  but  aaamare  aein^tttdKB  ) 

herbivores;  tolerance  to  environmental  at teases 
it  highly  variable*..- 


•'  f':  c-  .  s  7  *  ■  ,  .  ■  .•  ..  . 

Composed  of  sever el  diverse  families  and 
of  which  -Me.  aquatic  only'  in  «&*». 


stage  end 


-  try  squat  Ic 

atagea;  gem#ail|^dMNt  in  quiet,  ahalle*  attars 
with  aguot ie  vegetation  or  abundant  4«tM‘ 
some  oeeur  imeiifiee,  clinging  to  rbefct  Oreebe* ' 


solid  substrate# ;  stay  ba  prasent  cm  the 


surface,  suspended  just  below  the  serf 

clinging  to  aquatic  vegetation  e* . 

solid  bottom  edbotratee;  wait  ers 


other 


mm 


.  A,;.' 


■■  V.  ^.A. 

/'a..  x;  -  ’M 
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Table  6.4-1.  Ecological  Requirements  and  Associations  of  Major 

Invertebrate  ftn.«4%  the  &»&***£ 

Pago  3  of  3)  '  f.K-t'f  « . 


geological  Requirements  and  Associating 


Diptara 

(Flies) 


Gastropoda 

(8nails) 


Palecypoda 


Ttys  aoat  abundantly  represented  ordep^ifMMSreawe 
and  lakes;  found  in  alaest  every  type  of  aquatic 
habitat;  exhibit  a  great  diversi^iri§gfe»t 
association  and  life  history;  the  fanlp 
Tipulidae  is  coaaonly  encountered  fe'SPJRMMtl*" 
tions  of  organic  detritus ,  upon  which  it  feeds; 
the  fsaily  Siaulidae  is  usually  fjpun&qtfeeflh**  to 
rocks  in  riffle  areas  where  it  filters  organic 
particles  froa  the  water;  the  faally  -Cbironoaidae 
is  aost  abundant  in  soft  substrates*  PPgtmic 
detritus,  and  upon  aquatic  veget<  OB>_end.  in 
priaarily  a  herbivore  or  detrittvoire;  fche 
chaoboridae  are  characteristic  of  dasgstbi  •0P*n 
water  and  soft  substrates;  are  predaceous  upon 
other  invertebrates  (the  above  ■faailisa ■  M>|>  UP  • 
majority  of  the  Diptersns  coliectedXi  Oirder 
exhibits  a  wide  variety  of  roMgawetSff 
environasntal  stresses  but  ia  of ttSBi.'iiSli -.poet 
abundant  order  where  stress;^ 

’iiisidsiii  • 

Most  frequently  collected  in  jjpSjpjM^frtr  •' 
containing  abundant  vegafcatiojEijc'.  barbi— 

vorous  and  require  abundant  diasolimififlNreoa, 
alkaline  pH,  and  relatively  hapd,  alhuttoe  waters 
in  order  to  thrive;  given  these  wet«r  • fjihMty 
sensitivities,  considered  uoderetelfci»*erset  tS 
intolerant  of  environmental  stsaeiilii"  tc  -a 

Constitute  part  of  the  aelleSe.  Be^^nMt 
abundant  in  shallow  waters  with 
gravel  substrates 
by^  filtering  ai< 
particles  mat  the 
with  relatively 


Sources: 


SutrfjqY"  ai*4 


m  .  -I  >t»r. :« if. 
v.t I'Jtts  '*«»•* a 
*  .-jta/ttjs  I  s  >f|y 
rarrv\ 


I 

I 

I 

K 

I 


0 

0 


0 

0 


D 
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Table  6.*#.. 

Invertebrate  Taxa  (Continued,  Pegs  2  of  3) 


Taxa 


!  •>'  A"-»  ifl-t  •  t'M 


Trichoptera 
Philopotaaidae 
Meureclipaia  app. 
Hydropeychidae 
Potaggia  flava 
Hydropayche  orria 
Cheunatopayche  app. 
Leptoceridae 
Ceraclea 


Coleoptera 
Blaidae 
Stone lnia  app. 
PubiraphTa  app. 
Hydrophllidaa 


idae 
Beroaua  app. 


Diptera 

Chaoboridae 
Cbaoborua  app. 
Ceratopogonidae 
Chironoeidae 
Tanypodinae 
Pentaneurini 
Pentaneura  app. 
P.  flavifrona 
P.  ieonilia 
Procladiua  app. 
P.  adunlbratua 
Ablaboanyia  app. 
Tanypoa  app. 

JBgSBt 

Coal 


Pollution  Tolerance* 


.es 


S3  %  J  C  7 


?  i>  Ti  -  t  ...  ••* 


K 

M 

M 

I 


. ; ,  ■  ■>  j 


^  G 


.  ■•■'/Uv  .  .;e-Tfn*T 


M-I 

M 


«>  '•  f  •  •  v? 
«'*  -•  -•4  «.  t  -3 

•  '  .  •  ;  E*' 

’  "  ir  '  *  -  '  »  JA  '  ••  *■ 

;  t 


M-I 

T-M 


■■ .  ,  ;.»-s 


T-I 

T 


T-M 


i  '  -:*i 


b®oI 


1 

M 

11 


'e*gl«ebft  ->} 
dTfjg****  . 

.*  >*abf.<?'o0d.^8 

T-I 

fife- 


«...  .***■»•  y*  ,, 

:j  -  ••  <fcy 


,r^s*v  .  - 
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Table  6.4-2.  Foliation  Tolerance  of  Collected  Benthic 

7  Invertebra  taTaxa  (Continued.Paxe  3  of  3) 


Taxa  Pollution  Tolerance* 


C.  decorye 
C.  pluawaua 


C.  tentana 
C.  criatatua 

Tendipea  ferrineovittatua 
Xenochironoaua  app.  "™~ 
Harniachla  app. 

Robeckia  claviger 
Crypt ochironoaua  app. 
Parachironowua  app. 
Paracladopelma  app. 
Clyptotendipea  app. 

C.  aenailia 

liluai  app. 


_  _lavua 
Paraiauterborniella  app. 
Picrote'odipea  app. 
Lianochirononaia  app. 

L.  aodeatua 


Tanytaraini 
Tanytaraue  app. 
Microapectra  app. 
Orthoc 1 ad inae 


Cricotopua  app. 
Dolichopolldae 


Rapid idae 
Cyclorrapha 
Gaatropoda 
Caaipeloaa  app. 


Felecypoda 

UOionidae 


*  quadrula 


.  —  «*« 

runella  truncate 


MtaarllilM 


sui 


T 

I 


I 

M-I 


T-I 

M 


T 

M-I 


M-I 


M- 

M- 


l-I 


VOl.f  ■ 


/  '  r-r-  .s-a  .  c* 

at-  - '1 
. o'<v k 


M 

M 

I 


,.N 

1 1  >  ..jsejf'.'" T 

if 


-  *  ^ 

1  *i>>  X  -  vy^C  ^  .  v.  C  ) 


M 

T 


*  T -Tolerant;  M-Moderately  Tolerant  (Pacalt ative); 


Sourcee:  881,  1982. 

Wber,  1973 
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6.5  COMPARATIVE  LITERATURE  REVIEW 

HABITAT  CHANGES  s<:  -  ***  ;"i;r'T 

Moat  quantitative  analyses  of  aquatic  habitat  surface  areas  in  the 
GREAT  III  reach  of  the  Mississippi  River  tfifte  been  Halted  to  the  pooled 
portion  of  the  river.  Concern  over  potential  iapacte  caused  by 
construction' of  locks  and  dans  and  other  navigation  aide  have  generated 
Ouch  interest  in  pooled  river  habitat  areas .  Although  aquatic  habitats 
in  the  open  river  also  have  been  greatly  influenced  by  navigation  ' 
structures,  they  have  not  been  inventoried  as  thoroughly  as  the  pooled 
river  habitats. 

Habitats  within  specific  portions  of  the  open  river  have  been  described, 
(Huge  et  al. ,  1974  ahd  Schraaa  and  Lewis1,  1974)  and  the  geoaorphic 
features  of  the  river  between  fft.  Louis  and  Cairo  have  been  analysed 
(Simona  et  al. ,  1974).  Johnson  et  al. ,  (1975)  auaadrized  the  effects  of 
the  9Jfoot  navigation  channel  on  aquatic  habitats  in  the  Middle 
Mississippi  River. 


According  to  Raswussen  (1979) ,  the  open  river  is  being  reduced  in  width 
and  aoat  of  the  habitat  types  (except  the  wain  channel  and  wain  channel 
border)  are  being  reduced  in  area.  Sloughs  and  river  lakes  and  ponds 
are  scarce  in  the  open  river.  Acreage  Measurements  made  for  the  present 
study  of  the  GREAT  III  reach  corroborate  these  statements,  the  mate 
channel  and  aSin  channel  border  habitats  account  for  over  90  perddttt  of 
the’  aipped  area.  Slougha,  'fiver  lakes,  and  ponds  were  scarce  or  bbseat 
’•  'add  done  sera  Mapped.  Extra-channel  habitats  have  probably  been  reduced 
•  by  a  number  of  faefbre,  primarily  structural  modi  float  (oas  for 

navigation  and  flood  control  purposes. 

'■  -Si'  ,'?■■■  kr.%  ■■  -  'iS-To  '  ‘jiV'  5  "•  i  - -?  f  •'  . -  .  s.  . 

■  tfegatt  Sr  nl.  (1977)  nipped  aquatic  aftrft  StrCet  rial  habitats  «h  flfcF 
floodplain  o  t  thO  Mississippi  tiftf*  fTmtlBairo,  tttinolO  tSbat  tdMssrg, 

j  ..  .i^bs  .  f^b f;  >  bwj.wl-i  ->-.i  J:  afTl1  ' 
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Iowa.  The  open  water  habitats  mapped  were  main  channel,  side  channel, 
lake,  and  pond.  Haters  supporting  aquatic  vegetation  were  also  mapped. 
Total  aquatic  acreages  measured  by  Hagen  et  al.  (1977) for  the  open 
river  are  17.4  percent  larger  than  the  total  open  river  acreage  measured 
for  the  present  study  (Table  5.1-1).  Some  of  the  variation  identified 
is  probably  present  because  the  two  studies  mapped  different  habitat 
types.  A  more  likely  cause  of  variation,  however,  is  the  fluctuation  in 
water  levels  recorded  on  the  individual  data  sources  utilised  in  each 
study.  Hater  levels  and,  therefore,  water  surface  area  can  fluctuate 
greatly  on  the  open  river,  as  well  as  in  the  pooled  river. 

Sternberg  (1971)  mapped  the  Mississippi  River  above  Lock  and  Dam  26.  He 
identified  several  habitat  types,  but  did  not  measure  the  areas  of  the 
habitats  mapped.  Colbert  et  al.  (1974)  evaluated  the  aquatic'  resources 
in  Pools  24,  25,  and  26  as  part  of  the  Corps  of  Engineers'  inventory  and 
assessment  of  the  navigation  pools  (Solomon  et  al.  1975).  Acreages  of 
main  channel,  river  border,  side  channel,  dike  field,  and  backwater 
habitats  were  measured.  Yarbrough  and  Hensley  (1980)  also  measured 
aquatic  habitats  in  Pools  24,  25,  and  26.  They  measured  main  channel, 
main  channel  border,  side  channels,  sloughs,  lakes  and  ponds,  tail- 
waters,  and  marsh. 

Not  all  habitats  measured  by  Colbert  at  al.  (1974),  Yarbrough  and, 
Hensley  (1980),  and  the  present  study  are  comparable,  but  several  of  the 
habitat  areas  are  similar.  According  to  Colbert  et  el.  (1974)  fids 
channels  made  up  27  percent  of  the  pooled  river  habitat.  Side  channels 
accounted  for  24  percent  and  23  percent  of  the  aquatic  habitats  in  ,the 
Yarbrough  and  Hensley  (1980)  study  and  the  present  study,  respectively. 

Colbert  et  al.  (1974)  found  that  river  borders  and  dike  fields  together 
made  up  57  percent  of  their  study  eras,  and  Yarbrough  and  Hensley  (1980) 
found  that  main  channel  borders  comprised  53  percent  of  the  pooled 
river.  The  present  study  limited  main  channel  borders  to  the  edge  ef^ 

6-133  '  iwJ1 
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v^i 


the  wing  dan,  and  that  Imitation  probably  accounted  for  the 

•  :■  Up-.-  ;  .  *  •  t ?  -  .  -v;.* 

comparatively  low  percentage  (38  percent)  of  area  defined  as  apita 
channel  border. 

Both  Colbert  et  el.  (1974)  and!  Yarbrough  .and  Henaley  (1980)  fouqd  that 
leaa  than  10  percent  of  the  study  area  consisted  of  wain  channel 
habitat.  The  present  study  identified  18  percent  of  the  area  as.swin 
channel.  Again,  this  probably  reflects  the  difference  in  the,  definition 
of  min  channel  and  min  channel  border  between  the  studies. 

The  total  aquatic  habitat  acreages  Measured  by  Yarbrough  and  Hensley 
(1980)  and  the  present  study  (Table  5.1-2)  differed  by  2.1  percent. 

Hagen  jet  al.  (1977)  also  Measured  aquatic  habitats  in  Pools  24,  25,  and 
26  and  the  total  acreages  Measured  differed  froM  those  in  the  present 
study  by  4.6  percent. 

BENTHIC  INVERTEBRATES 

■■  •/  ’ 

Several  investigators  have  collected  benthic  invertebrates  in  the  upper 

Mississippi  River,  including  sose  collection  sites  investigated  in  the 
present  study.  All  of  the  benthic  studies  reviewed  emphasise  the 
dominance  of  oligochaetea  in  nearly  all  habitats  and  seasons  (Hall, 

1980;  Enge  et  al . ,  1974;  Sparks  jet  al. ,  1979;  Colbert  et  jal. ,  1975; 

Union  Electric,  1972).  The  only  exception  found  occurred  in  the  Main 
channel  habitat,  which  was  not  sampled  for  benthos  in  the  present  study. 
Emge  et  al.  (1975)  found  that  various  Insects  taxa  were  numerically 
dominant  in  the  min  channel,  w£th  Oligochaeta  being  second  in 

abundance.  However,  oligochaetea  dominated  the  benthic  biomass  in  the 

■t  t<;  ■■■(■  v  ’  r*-  .>•  -  :  •  .  '  "s  ..  • ' ;  "a.  iTsT* 

main  channel. 

Besides  Oligochaeta,  other  abundant  and  well-distributed  taxa  include 
Diptera,  Trichoptera,  and  Iphemeroptsra,  with  Chironoaus  and  ITexaasnl s 
two  of  the  anst  abundant  genera  (Ball,  1980;  Eage 
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Grace  and  Meithman  (1982),  in  aaapling  stone  dikes  in  the  vicinity  of 
the  Ste.  Genevieve  site  with  dredges  and  artificial  subst rales,  found 
that  Oligochaeta,  Ephemeroptera,  and  Diptera  taxa  conprised  85  percent 
of  the  benthos  collected. 


Backwater  and  quiet  water  habitats  provide  som  of  the  sost  productive 
habitats  for  benthic  invertebrates  (Schram  and  Lewis,  1976;  lfeuswanger 
1980;  Colbert  et  al. ,  1975;  Sparks  at  al . ,  1979).  Side  channels  and 
main  channel  border  habitats  have  been  identified  as  key  benthic 
invertebrate  habitats  by  several  investigators  (Colbert  et  al. ,  1975; 
Sparks  et  al . ,  1979;  Heuswanger,  1980),  in  term  of  both  benthic 
diversity  and  density.  Dike  fields  have  been  identified  as  key  benthic 
habitats  in  the  upper  river,  serving  as  concentration  zones  for  benthos 
especially  in  areas  where  little  other  suitable  habitat  is  presedt 

b: jj*  bj. 

(Hall,  1980).  Ragland  (1974)  found  side  channels  in  the  open- river  to 
be  dominated  by  Oligochaeta,  Bpheaeroptera,  and  Diptera,  with  min 
channel  borders  more  abundant  in  Trichoptera  and  Bpheaeroptera. 

Emge  et  al.  (1974)  found  most  side  channels  and  main  channel  borders 
dominated  by  Oligochaeta  and  Diptera  in  the  open  river,  itagland  (1974) 
utilised  artificial  substrates  and  dredge  samplers.  6mge  at  al. 
utilized  only  dredge  samplers. 

•  ,  .  ’  •'  •  .  _  4  i  »v  ....  f,,  - 

Several  factors  have  been  identified  as  key  influences-  upott  benthic 
populations  and  composition.  Theit  factors  include  substrate 

,  t  .  ■  .  V  -.*  J  t*  •  *  /  V*  .  *•  \  .■  ;  ,j.*\  -Jt 

characteristics,  current  velocity,  water  level,  discharge,  and  seaaon 
(Hall,  1980) .  these  are  consistent  with  influencing  factors  discussed 
earlier  in  this  study.  Silt-clay  substrata!  have  been  found  to  be  the 
most  suitable  for  benthic  development,  whereas  substrates  high  in 
sand-gravel  are  least  suitable  for  benthic  colonisation  (Hall,  1986). 


In  term  of  seasonal  changes  in  benthic  communities,  several 
investigations  in  or  near  the  study  area  have  found  that  benthic 
diversity,  biomass,  and  density  reach  a  maximum  in  the  lata  suitor  or 
fall  (Onion  Electric,  1972;  Sparks  at  al.,  1979;  Colbert  at  al. ,  1975; 
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Eage  et  el. ,  1975).  This  increase  My  bs  due  to  several  factors, 
including  increasing  priaary  productivity,  reduced  discharge  end  current 


velocity,  end  natural  life  cycle  features. 

>  -•  l-  sdi  ns  & 


:  $ 


(Hi  «*l 

;  x  l  T  v  '■  •  ••  -  .?  wciiS 

The  ecological  requir events  end  pollution  tolerance  date  for  important 
benthic  organisas  are  ataaurited  in  Tables  6.4-1  and  6.4-2. 

■  i  .  i-  •?.'  "t. 


FISHERIES  '  '  ~  - 

Relative  Co  the  available  data  base  on  benthic  invertebrates  in  the 
Upper  Miasissippi  River,  the  existing  fishery  date  baig,t%|. acre 


offidheries 


sive  and  ssre  site-specific  to  the  present  study,  A 

*1  v-  *  -  ■-  •’  A 

investigations  have  beia  conducted  in  the  various  habitats  of  the 
GREAT  III  reach.  In  the  following  sections,  data  add  conclusions "froa 

i  :  ,  ;»•&  -■  '  -r.  t  •  *  V:  \  *.'.i  4-  ?  •t''-'  * .Sj/J' 1/  '  & 

the  present  study  will  be  Ooapared  to  those  froa  previous  investiga¬ 


tions 


.-'-u 


,  A 


-fit 


Species  Coapoaltloh/Relative  Abundance 

During  the  present  study,  fish  s sapling  efforts  yielded,  theaa jerity  of 
the  species  known  Co  currently  occur  in  the  Upper  Miseiiafp^i  'Riybfc. 
Table  6. 5-1  lists  those  fish  species  recently  recorded  Jeff  the  study 
area  but  not  collected  in  Che  present  study.  The  coitsisteat'ly  dOaioant 
species  are  gissacd  shad*  carp,  freshwater  drias,  and  channel  catfish. 

Other  Coaaon  fish  include  bluegill,  shortnose  gat,  river  cafpsucker,  and 

.  n  ;  wr.:  v'.t>  VP  fix*  ir: 

crappie  (Sparks  et  al*;  1979;  Union  Electric,  1972;  Rag laud *.1974; 
Dunhaa,  1971;  -Rfrtrattd  and  Lockart ,  1973 ;  Bertrdnd  and  DunaJ  ltTSji  "'** 
Bertrand  and  Allen,  ,l$73;  Bertrand  and  Garver,  1973).  mViv 

.n  l  >y\*  v  *’  ■*(  J 

Relative  abundance  and  deuinant  species  depend  in  part  -upeuCbe H^fffif ic 
habitat  being  considlttd.  The  species  listed  above  are  ctmui 

:<  \  -  »>■;::  ft- !■:  i  ;v ,  d.'*  ■.  A 

abundant  in  inny.hahl8j^«»  ;  Shed  and  carp  are  the  defftantt - epe«*et  4* 
nearly  every  habitat  d^Ud. 


:  V  *  f  <  i 


The  aost  iapor tent "cbaaer'Cial  fish  species  in  the  study 
indicated  ly  cbaasrcial  fisheries  statistics*  are  carp* 
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Table  6.5-1.  Pieh  8pecie*  Not  Collected  in  the  Present  Study  But 
Known  to  Occur  in  the  GKKAT  111  Study  Area. 


Coeeon  He 


■ftf-  .•*  - 


Scientific 


Silver  lswprey 
Lake  sturgeon 
Pallid  sturgeon 
Alligator  gar 
Alabawa  ehad 
Central  wudwiimow 
Grace  pickerel 
Sturgeon  ch<d> 

Sickle fin  cMob 

Gravel  chub 

Bigeye  shiner 

Ghost  shiner 

Striped  shiner 

Bignouth  shiner 

Pugnose  winnow 

Spot tail  shiner 

Silverband  shiner 

•lacktail  shiner 

Silver jaw  winnow 

Sucke mouth  winnow 

Osark  winnow 

Western  silvery  winnow 

Mississippi  silvery  winnow 

Plains  winnow 

Largescale  stooeroUer 

Blue  sucker 

White  sucker 

Silver  redhorse 

Northern  hog  sucker 

tadpole  wedtow  ’ 

Stooecat 

Pirate  perch 

Starhead  tofwinnaw 

Blackstripe  topsdneow 

Blackspotted  tofwinoow 

Brook  silvers idea 

Burbot  , 

Spotted  baas 


Ac i. penser  fulvescens 
Scsphlrt^nchus 

■WaaeM  ip§a^ 

Alosa  alabawae 

Owbra  TUT 
Scot  awsricanus 
Hybops  1  sTXi-  tS& 

H.  week! 
a.  r- punctata 
Hotropis  boops 
H.  but  bans::  f 

N.  chOrsoceEhaiHg 
N.  dorsalis 
N.  Swiliae 


N.  venuotus 

Dion^a  nubile  ■ r* 
HybogaalSurargyrjtia 
H.  nucliaHa 

I*  ES  •  ,  ■  •*' 

Cycleetus  alooiatw 
catoetenwe  ahketi  naf  i  > 
Moaostow^s^wrww 


terns  m 


n  f  J  V‘.  •  -  f.  i 


4 


■  ■■ ;  -i;  w*is^iCL-iyk 

:  i’i; 

. .  v jagggsS 
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T«bl«  8.5-1,  1Mb  Sp«;iff  Mot  CoUec.ttd  in  ChaPraaeat  fttudjr  Bwt 
Know  to  Occur  in  the  GREAT  III  8tudv  Area. 
(Gobfcinued.RaEe  2  if  « 


Scientific 


.*  &ri? 


Rock  b«M 
Flier 

Longeaf  tun fish 

Logperch 

Slenderhead  darter 
Hirer  darter 
Johnny  darter 
Bluntnoae  darter 
Mud  darter  ' 
Orangethroat  darter 


MMtea  .masssk.  - 

Centrarchua  aecropterua 

-..i  ' 


|.  aaprigen* 
E.  apectabij 


8ourcea:E8E*,1982.;  Pflieger,  1975;  Saitk,  1979;  Sparka  et  al«t, .1979; 
Eage  et  al. ,  1974;  Schraua  and  Levia,  1974:  Ragland,  1974; 
Grace  aniflltitbuan,  1982;  QfRC<V1982.  '  ’VJ  -r 


-  j>t  i  ,  «tf>,  • '  -;C  ;  i  ifej  .  :'■£>.  '  .  - '  >.  :  X;  1  5 : 

..  Vv.  i  .  -.•-•••  ■  >..5  trt  ,  t  V»'  , .  -n*  3  J-.jfB  f,  -  .-y i  ?>f7 

;  •!  !  t  *..-«<  I  »ff  rjte.,;  rf-ti  Jn  r  A  ' 

y  gjii'Yrb  «.*V  f  3  ’j*  ■’  5  V  ■  '■  ’■■.n  <*  r  •»! -X.fi  *9^1 

-  .vl  *■»  yt-a  -ifi.Hi.taa  i*Jm'w  tw  x  yl;  '  .■« n»i i'fbd#0., 
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freshwater  drua,  and  channel  catfish  ( 8parka  at  al. ,  Xfft).  fpachs  ^ 
al.  (1979)  list  the  following  species  as  woat  cc— only  caught  hy  «fMt 
fisherwsn  (in  approx iwste  order  of  decreasing  catch):  freshwater  dawn 
chaanel  oatfishi  ^carp,  ersppie,  green  *uafi*h,wbit#  haas,  Wn|(U, 
flathead  catfish,  blue  catfish,  «od  Urgsweutb  haaa. 


The  taxomowic  canpasltion  and  relative  abundance  of  the  fid)  papal et ieea 
have  been  found  to  he  generally  consistent  free  reason  to  aagiiHV  Vie 
the  noat  part,  there  ate  no  Significant  Migratory  or  ssssssul  ff^lne 
(species  which  .fre;eg«dronous  or  exhibit  significant  seasonal 


HU 


■  •  I  ;-,W  yfc .  'i  ■: .  - .  f  -  W""  .:»•  •  •<*? •  ‘  E 

the  species  fo^pd  £1$$  wove  into  shallow  waters,  tributariff,,#*#,. 
quieter  b#cimt#i*-fat  spawning  purposes  and  as  refugee  dwriogbith 
water  periods,  Tb4» ^concent rat ions  of  fish  in  the  Spring;  Ailaftfly 
sinstr  often  occur  iftthsse  habitats.  t*?--^****^ 


Late  sueaer  and  ear ly  fsll  are  of ten  paridds  of  gtester  sbsohrt*  end 
relative  abundance  for  s  nunb#r  of  the  pofe  C,0«niP0  fi»be«,  notably  the 
shad,  cor?,  and  drun.  This  incraaaad  abundancs  ia  primarily  due  to  tha 
high  reproductive  potential  of  thaaa  species  and  tbs  abundance  of 
young-of- the -year  individuals  following  tha  spawning  pariods  in  spring 
and  early  auwwer. 


A  masher  of  investigators  indicate  that  nssinuw  denaity  and  divarsity  in 
tha  fishary,  as  expressed  by  naxisnai  cstches-per-usit  sffort,  generally 
occur  in  nid  to  Into  sumer,  whereas  aiaiaun  harvests  end  d ivereity  an 
attained  ia  tha  lata  fall  (Dunhwa,  1971;  Bertrand  and  Looter t,  IfTtj 
Bertrand  and  Vim,  1973;  lorttaod  andflhrvar^lpW*  inrfraid 
1973).  A  mntbar  of  factors  play  ha  Involved  la  till#  tmaft. 

■etheds  nay  he  wore  af  foe  tin  daring  aappnr  (typically  Mir  f MylfMiT  ‘ 
condition#,  Fish  Metabolic  Sttkitf  my  by  at  ft#  higjfctet  IfOili,' 

thereby  iac rearing  the  distribution  and  mrs—st  of  fi# 

....  ...  ■.  •’  ‘ 

■  .  ..  ..  '  ■■■■ 

•  ;•  . ... 
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in  greater  cetch-per-effort.  Staaaer  water  and  river  coaditiona  my 
enhance  fish  moveswnt  into,  and  habitation  of,  backwater  and  quiet  water 
habitats^  whereas  fish  any  wove-  idle  deeper  water*  indeSih  'rW**'1  b 
habitats  in  colder  seasons,  However;  estreat  loir  water  levels  may  cause 
concentrations  of  fish  in  wain  river  habitats  during  late  summer  or 
>f  *H  v>a  .'r.  "...  i i  ';ii  •<<  .'?>  "to  •  v.  :..'i  r-tft 


’?>  Ito-’j-toiO  it’  i 

;;-r  -  :.  >:  n  ■■■  vs$ 


Habitat  Associations  *»•**’'** 

A  number  of  invest igat isms ^  involved  saiplihg  and  comparisons  of  tlit  fish 
communities  of  different  habitats  in  the  GREAT  111  Stud^  at*#^  A 
majority  of  these  investigations  used  a  habitat  classification  system 
similar  to  that  of  the  present  study  and  focused  on  suppling  of  side 
channels,  sloughs,  river  lakes,  and  main  channel  bordSrhabitata. 

..  .-  ,  .  ■  is..  -  q ..  v :  9, 

Fisheries  data  resulting  from  these  investigations  Consistently  indicate 
the  importance  of  side  channels  and  river  lakes  as  -ipy  Rf  igftify ..habitats* 
in  terms  of  both  diversity  and  productivity.  ftain-'Ohennel  border  and 
main  channel  habitats  have  been  found  to  be  fat  Idea  productive  and  to 
support  a  much  lass  diverse  fishery  (Dunham,  1971;  Bertrand  and  Lockart, 
1973;  Bertrand  and  Dunn,  1973;  Bertrand  and  Carver,  1973;'  Bertrand  and 
Alien,  1973).  '  1  .  1 


Fisheries  biologists  with  the  Illinois  Depsrtsmnt  of  conservation  (XDOC) 
have  sampled  in  the  Clarksville,  Ste.  Genevieve,  and  Csp«|!fl#deau 
sampling  areas  as  well  as  near  the  Winfield  sampling  Ores,  in  some 
cases,  their  stalling  locations  were  close  to  those  u*0d>4n  the  present 
study,  including  the  Kasfcaskia  and  Picayune  side  chdOftelv,  the  Setchtown 
Wildlife  Bnfinge,  and  tai lusters  of  Pools  2A  add  and  WSithman 

(1982)  investigated  fish  coununities  of  stone  dikes  in  a  ranch  near  the 
See.  Genevieve  sampling -aita  ddriagipti.  (£”&»)  bnesr^H 

t  ;  v.vHi'  . i •.?.;;>} v  avsivenah  “m>J 

These  data  .indicated  that  sidm-chemsst*  awl  •tdahr  totis#  hfe*  fisMHMy 
the  swat  productive  habitat*  (awMbac#  pet’*ia**?%ff0*t9fr 


view  dei'T W:.‘  fens  jr*  saosisorts  ,qiia3'  ' ,l£sp&#k 
n  -!r. :  -v.  ■;  •  a£ :  4  srtf  viiq. 


Gwni**eo*s.s/HM5.i 

.rd  i  ;  ;**r*5.'  . noi ^ - ** 

■  •*,  .  «  .;  !»,.:•!  V  ,  ' ",  -f  t’o-i;:.  :*o«jr-r*<|0r  rte.t% ’  ^giS0'ntr 

*al«a«  nBrn;not-.naUulafetd*vebaaa:;adnA>hebiitntfa  gaoa tally 
•»iforf4 ,|>K  t»*l»t  dinars  ityofdiah  spec ins.  -> 


■  cx&xfitM-Xftso 


The  following  habitat  associations  of  abundant  fish  species  havibdno 
detemioed  from  tha  available  data  (Dunhan,  1971;  Bartraad  and  Looker t, 
1973;  Bartraad  aad  Dunn,  1973;  Bartraad  and  Carver;  19Hl  Badt«dd  aad 
Allan,  1973;  Bacland,  1974;  (traca  aod  W*ithaaa,19B2)c  '  ,- 

itite^gatyaate  »*,«•*  **r  n  . 

Giaaard  afaad  .  »  .•  Bluet illr 

Can-.  .  Giaaard  'Shad"  j  < '  ,'t*l  :>m  ■« 


JPraahaatar  drua  ,*> 
River  Carpeucker 
Chaaaal  catfish 


>x*  'Cary  < 


XV  lf  t  »  9/iiiS 


Largaatouth  baaa 

t.  .  n  v •*  TaAlMrahjaf  ’ fW*  •  ■■  »<•;  '&<’>  :'I 

:  ?:  •  >  f  t>.  /ft  ft”  ittxaeed  ahad  .v  ••>  [  ■.«*  J 


Giaaard  ahad  . 
fhartaoes  gar  ■.<■■ 

Car*,..,,  ,:,v 

■  Buffalo  • 

Rivar  carpeucker 
Freshwater  drua 


-^ytaahwatagi-Ardy^-^^  j  i  ■  ■&■•- 
r  *  V.  i  •  .  dBfeidd  baaa  ft  ft?* 

■:  s< Sau§at  »;  -  •  sr* 

Stone  Dike  . It T*i  ■ , o«*i* 


Giaaard  ahad 


Giaaard  sheds  . 

7  3&Wfcv  «Xt>?U  >J  S»*<- 


Blua*4iA  ,t„>  v.-.i-.vr  v14-  b;.t  as:4s«aaaa»ldi3aMi|i«feji;^u 
rs I ;  ;  .v  Preshust^  drua.  a -t^;r »v yf'aBBiB^dBt ■' 

••>**>;  <?.  Kib  <W  '  V  *»  '  WH«5  »»*.'  ». 

Bartraad  add  Garvar  (1973)  tKSMaasd  AAahawi  ap rng  pile  ajat,:feh(|k'dlM 


tha  Cheater- 8te.  Gaaaviava  vicinity.  .  fhay  found  that  pila 


shadand  ^ahsater  drum  vase  the  nsat ,  o  nwaia  esaociatsa 
dikaa.  Carp,  shortoose  gar,  aad  bitoe  catfish  sere  asil|| 
pila  dikaa.  The  pila  dika  was  eotShle  lor  .Ha  hia«"«aM|A| 
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GracO  and  tfcithmen  (IVS*)*^'  the'  doeiniht  fltif  ,&ci%S MM:  fit 
with  atone  dike*  to  be  gissard  shhd,  cairp,  ’  rivjfcr  cirpeucker?  krdd&wmter 

drum,  short nose  gar,  emerald  shiner,  and  flatheed  catfish. 

mimwom*  ?TU  -idiiamn 


LCL  Associates  <1981 )  Iri&etigit*^  ~A 

habitat  tf»  the  GREAT  IT  river  *4gii^t7vMlfy«|^'3#' 
collected  in  the  ihain  channel,  the'  productivity  and  diversity  at’  t&’ 
main  channel  fishery  were  significantly  ldverthanthose  of  other 
habitats  sampled  by  other  investigators,  the  most  abundant  species1 in 
the  main  channel  were:  channel  catfish,  silver  chub,  mooneye, 
slft+efhoae  sturgeon,  freshwater  9tJf,  AvU  '  ’ 

:<|at •-  •  !  V,  J?  :••  >'  '■  blU'Ol  »  i 


•  i.  -3<i  >  .  *i  .  t '  'n±i'  \  •?. 1  i  « fc  7  v  i  .i 


A  nomber  of  other  investigators  have  found* extra-channel  hab ii*t s  such 
as  Sloughs  and  Side  channels  to  be  tfcemOst  ptody*tive  fisAiry' habitats 
(Schramm  and  Lewis,  1974;  Ellis,  1978).  'He^ftifdafc’iiifc&r  EnvironSmn^Sl 
Action  Team  (GREAT  II,  1980)  considered  these  extra-channel  habitats  to 
be  key  habit  at  s  ftr'  s  igni  f leant  life 1  hleihijr''  i$|iiAihnlnifc  ( noti^ty0  ^ 
feeding,  spinning,  and  nWieiy  AS!  ivitibs),  1  f  ; 


■'ifNrs 'r : ’-3 ; 


Various  factors'  are  considered  important  ih‘  influenc  inj|  hAbitat 
associations  of major  fish  species1.  $hese  factors  include:  current; 
water-depth,  turbidity,  wit er  level  HuOtuAtidhsV^btlete' 
characteristics,  and  dissolved  oxygen  Uvels.  Cover.  in  the  tdrl"^  . 
veAetation  end  subd^ged  structure*1;  ’Mr*Wd&J  idih?iftid  Ad  en  in^Hatt 
f Wthfr*8 fdi f 1  sod* ’ specie*.  ’ 1  jhr4d«ofif^34itdtldaiitis9Myi lilt ‘ influence 
the  distribution  and  habit*!  ^eodidt^^^^eillii^llli/iilMillil 

the  carnivorous  predators  and  the  forage  species  (Gut router,  19881* 

.  l  s  i  t- !  r.&ooi't  ’  ?.«?> -i  *  iifi tin  I '  ho^srtfe.  .&  ei  i*vf*b;'.  4.1*8)  *44Nod  »4f 

The'  habital  'AiidclICidnS  'dl^dlliii  1&*4?  Hitt  ii’ltft&t&i  dHThl* 
coot tdiioos.’ar  •genital ly  llmiil!ft2d’J!fcdi  dlidr!hed<^“ihi^|&iwteidfe8 
sfhdy.  'dide  dhenhete, 1  itoudtt,it{fllntik4i”  ind^ilettod'pOdli  sdfe 
conittteitly  Identified"*^ tltt  kdf’hebltits1  for 


“  Vf  , 


WidS»w&L  ■*  i&r  '■?; 

-it 


ri'yf 'V*  •'  -?*  ' 
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fou^;  in  fhe  ffod&nff*. 

eu^mn  **■,..■ 

x  flj#  i  f  .  v  'i  &ii  be  A  ,y^C‘ix‘>  bli'T-mi  **&■■;»  .. 

FI8HERIE8  LIFE  HISTORY  IMFOBUTIOM 

Descriptive  ipfo^tipn  js,  presented  bfloy^ict *  aophesi*es 
relevant^  to  ,to$i|% associations  ng^jyf fMf?^  l9?  f#t , **f; 

habitat.  Ipfpn^j«?o  fp  tbif,  Mtftipy 

Farabee  (l?79),acdSnitn  <1979)and  froedata 

itudf**.:,^  Ji.-r.bno-t  jeot*  •  •<“  5*  3-«*i  -  ;v  fe:vX^a/A**trdfd 


*  ^rr-v'  Juri  -j  '  iVViiR  .  1  " i  .  .  ;  .  << .-.  "W  >».fi3  /;  xir.#1  *iS.j 

Th«  Pfddlefiah  (f  p/yo^  f if  prippyi|y.  ap^p  pf  4jfmpP9#AV» 
apaciea  generally  found  in  deep  poola  and  deep  beckwatera  of  «ajpfVi.^ 
rivers.  It  feeds  largely  upon  zooplankton  and  other  invertebrates. 
.AUho^ft.  jLi^tff ,  abpji^  spaing  act  jyity,  it  if  a 

toffinin  #fFii  *»f|  |fep  gen^fflly  observed  Jo  pccyr  pvej , 

^9?to*»  in  sustains^  deep  Iffter.  (  /  r:,w  :  ■  wi&e : 

i  &  j*  ’ » r'E.i  "Crttt  ■  <*?  '■■■■''*:'  »  t.  ■  -  :•».:>  <C^U'  <  ■  i 

«*•,  fhoveipope  sturgeon  (gcaphirhjgnchus  plff  pf/ocha^  -*!r 
species  typically  inhabiting  f«ia .  cbfpnel  tp<|  t(aiv*ftT  ^#l^tflt|t<4rf«s 
of  strong  current.  The  sturgeon  if  a  bo t ton  dweller  in  open  channels  of 
large  rivers  and  «  the  tailwaffrt  of  d|«f  a^  reffryo/t/ir  lt  gfeeirf Uy 
prefers  »ree|with  strong  current  aodr^k  » 

aturgeon  feedf .primarily  op  benthic^crQie^rtpbrftff,  Wf*»§9f§&M 
pl«cj»T.ip  tho  openvater,  often  ip  ^tft.uep*^  rgff*i#|  • 

Pffk^in  May*  ,  Although  thf  f tp|geep  b.ff  *£*.#  JUffHa.#** 

it  jf  ona  of  th*  w*tf  **hx*bl* 


"\  ;  .':'W  .  ftffc 


•;i'~  :.  :.r  ■  .! 


River,  with  defend  ^  mm^TS^  »u*. 

,  r  -r'i  ,  •  1  ■>!)**  .-fj  ’’utft  +  r.JaJj*  s  Jb"1 

The  bowfin  (Ania  calve)  ie  •  oewMon  inhdbitMt  of  floodplain  idm^ 

fnf*  of.Mt,  ,R*«%  -ifcfthft 

t&ttff  M*W^b,*|‘!H-*  »t  rtfptfr’it  l0?  W*JlfW J„  .IMblpNf 
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of  adult  bowfiq  avncmyf  is*** Hah.  The  young  fetid  :?oi£ 4tfd#&rueta- 
caane  and  other  wall  invertebrate#,  Spawning  taluWplSeefreti  April 
through  June,  on  clean  roefc  f*evel  subetratee  in  hfcftiS*  ofbdavy 
vegetation.  Bowfia  are  ftffoiteally  caught  by  fieiNmWM,  l^M!  hheir 
sport  and  coeswrcial  valueis  United. 

.  f.  «7-r;s:?-.  \i:-  :■  7-.  ■  i-fM"  i  rife  £.$£!- 

The  gar  (Lepiaoateua  spp#)jiJi  euajor  predator  in  the  aqdsticsysteas  of 
the  Mississippi  River.  the  short  nose  (L.  platoatonusVaUd  mghose  gar 
(L.  osseus)  are  the  west  coaaon  species  in  the  stodf  d*ea.  fbey  inhabit 
aost  quiet-water  habitats  Sod  are  tolerant  of  eculogicaleoa  eevironasu- 
tal  conditions.  The  gar  is  wont  cosason  in  littoral  asti  side  channel 
areas.  It  feeds  priasrily  onotherf  ish  and  sosm  invert  ebruts^prey.  It 
spawns  in  shallow  water  habitats,  especially  those  with  aquatic  aacro- 
phyta  devalopwsnt .  The  gar  has  Vary  little  value  as  either  tfeportor 
coaaercial  fish  ,  '•  ■  ...  i  ••  •  «  '•  *  v  ?  ' i  •'5r»»r  :• 


The  gissard  shad  (Perdsews  cspedlaaua)  is  probably  the  eost  ebuttdent 
fish  in  the  Mississippi  River  systea  as  well  as  in  aost  other  widwestern 
aquatic  habitats.  It  vat  'the  aost  abundsnt  fish  collected  during  field 
collection  efforts.  The  gisssrd  shad  is  a  pelagic  spanner iprssdueiug 


pelagic  eggs  and  larvae.  It  is  highly  tolerant  of  eavifonaantal  stress 


and  is  found  in  all  habitat  types.  It  is  priaarily  plankt ivorous  in 


feeding  habits.  The  gissard  shad  has  liaited  value  as  a  coaaercial  or 


sport  species,  but  it  is  iaportant  as  a  forage  fish  for  predatory 


i  ‘i  •(■■■'>• 

species. 


The  cyprinid  fsaily  is  a  large  and  diverse  group  which  has  the  greatest 
representation  in  asst  aquatic  enviroaiieots.  The  following  cypriai&i 

-  Vi  ».:*•>;<  Iis-S  .?«*•..-»  3-  ••**<•£■. .  J-'j-iii  r  \‘<»v  .  I Y-i  Skpifisfi.&lr'  - 

were  collected  during  this  stuiyi 


V  ;  (  V  P  ’  i 

Grass  carp 

j 


Golden  shiner 
Silver  chub 


■JJf  .fO 
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Speckled  chub 
Flathead  chub 
Bmereld  ahiner 
Redfin  chine r - ,  ~ , . 

River  shiner 
Steelcolor  chine r 
Spot fin  shiaer 
Red  ahiner 
Sand  ahiner 
Mimic  ahiner 
Railhead  minnow 
Biuntnose  minnow 
Fathead  minnow 
Central  stnneroller 


(H.  aeativalia) 
(H.  jracilia) 
<Rotropia  ether i 
(M.  umbratUla 
(H.  bison ius) 

(H.  whiffil^) 

<»•  epilopterua) 
(N.  lutrenaia) 
(N.  atraninaus) 
(M,  vo  luce  Hue) 


(F.  notatua) 

(F.  prone lea) 
(Cempoatoma  enema  lnm) 


The  above  species,  are  generally  widely  distributed,  tolerant,  and 
commonly  aaaociated  with  big  river  habitata.  Cyprinida  are  a»ee  doaely 
associated  with  flowing  waters  than  with  standing  waters.  General 
habitat,  associations  of  the  cyprinids  collected  in  thi*  study  are  ae 
follows:  •:>  •  !  :*** 


irae  Rivera 


Small  Streams 
Hornyhead  chub 
Redfin  ahiner 
Bigmouth  ahiner 
Steelcolor  ahiner 
Spot  fin  ahiner 
Fathead  minnow 
Central  atonerollar 


Main  River 
Grass  carp 
Speckled  chub 
Flethead  chub 
Silver  chub 
Emereld  ahiner 
River  ahiner 
Mimic  ahiner 


Backwa^era/Foola 
Golden  shiner 

V  *  •  •  *  ■  ;  .  !  f: 

Red  ahinpr 
Sepd  shiner 
Bullhead  minnow 
Bluntnoae  minnow 


-..it-  if  i  “  ?  -i  i  y.'t  [  i  ■: •  » .3. s  5 » .*!  •  •"*>  •  '  r; "  5  "■.$  >v  -*  ■»<. 

the  majority  of  cyprinids  feed  on  squat ic  invertebrates ,  but  *ome  feed 

on  attached  algae  and  phytoplankton  or  cosine  there  foods  with  their 
invertebrate  diet.  The  carp  if  an  omnivorous  feeder,  extracting  pleat 
and  animal  material  from  bottom  sediments.  The  grass  . 
primarily  on  aquatic  s*  ^  ; 
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J.-  ,,<> 


-  Spa^sting  period*’  for  cyprinids  are  relsitJ£veIy^leagthjrr  extendingfron 


n 


spring  through  a  majority  of 
Spawning  occurs Jin  a  variety  of'Wai 


summer,  peaking  in  Hay 


'•J ;  hc» 

June. 


ats. 


.  f.i.  •  .  :  "  ■  .• 


inus  carpio)  is  one  of  the  moat  abundant  and  widespread  fish 


Citp 

of 'the  Mississippi  River.  It  la  found  in  nearly  all  habitats 


few 

restrictione  on  aeasonal  or  apatial  diatribution.  Highly  tolerant  of 
ecological  or  environmental -stresses*  the  carp  is  a  Significant  cowner- 
cial  species  ia  well  as  a  majorsport  species  for  sown  f  i  she  tinea  t  Carp 
are  associated  with  nearly  any  ''substrate^  cover  or  current  type.  'It  is 
a  bo t tow  'feeder  with  a  diet  of  detritus  and  benttiic  invertebrates .  The 
carp  ia  basically  a  random  spawner,  depositing  eggs  on  a  variety  of 
substrates  but  preferring  submerged  Vegetation. 


’  The  carpauckers  (Carpiodes  spp.)  and  buffalo  Clctiobus  8  pp.)  are  coaun 
representatives  of  the  suckerfsmily  (Catostomidae)  in  the  HibsiSSippi 
River.  Both  genera  are  widely  distributed  in  a  variety  of  habitats  but 
are  usually  associated  with  soft  substrates  from  Nfttieb  they  feed 'upon 
benthic  invertebrates  and  organic  detritus.  Roth  buffalo  and  carp- 
seekers  are  associated  with  quiet  slackwater  or  backwater  habitats  but 
gineral  ly  prefer  areas  of  alight  to  moderate  current  for  Spiiinittf ' 

purposes.  '  '■ 

't  ■  ■  :  ■  *  't  '  ■  ~  ('-•’■■j  : ->v>*W  r* 

,  Of  the  quillback  (carpiodes  Cyprinus) .  river  carpi ucket  (6.  catpio) ,  and 
highfia  carpaucker  (C.  velifer).  the  river  carpsucker’  is  che'mOst 
abend ant  and  widely  distributed  in  the  Mississippi  Rivet.  The  ^highf  in 
carps •Cher  is  primarily  associated  with  clean-iMter.  hard-subbtfite 
'habitat!.  All  three  Spec  lea  prefer  ^uiet^Uitar  habitats  akde^lf  fdr 
spe—idg  purposes,  at  which  tine'they  nOca  inte  graVOl-rodk  riffles. 

Ip saw lag  generally  occurs  in  spring  and  early  sunner. 

The  bignodth  (Ictiobus  crprinelloa)  bod  snillnouth  buffalo  (it  babalua) 
ire  generally  aialUrin  habitat  preference  for  deep  quiet  poOuT” 
Spawning  occurs  in  late  spring  and  aunnar  in  quiat  backwatar  habit at a, 
aapac tally  whara  mudflats  and  vagatat ion  occur. 
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Three  redhoree  species  were  collected  during  the  study,  the  ahorthead 
redhorse  (Moxoatoma  macrolepidotum) ,  the  river  redhoree  (M.  cwrjytus) 
end  the  golden  redhoree  (M.  erythrurua).  The  redhoree  species  ere 
similar  in  their  habitat  requirements  and  life  history  features.  They 
prefer  the  open  water  areas  of  larger  rivers,  inhabiting  rocky  or 
gravelly  bottoms  in  sones  of  strong  current.  Principle  food  items  are 
aquatic  invertebrates  and,  in  the  case  of  the  river  redhorse,  awlluecs. 

The  channel  catfish  (Ictalurus  punctatus)  is  one  of  the  major  sport  and 
commercial  fishes  of  the  Mississippi  River.  It  is  an  abundant  and 
widely  distributed  species,  found  in  virtually  all  habitats.^  It  is  most 
abundant  in  moderately  deep  littoral  areas  with  an  abundance  of  snags, 
tree  roots  and  under cu&banka .  The  channel  catfish  feeds  in  shallow 
waters,  extracting  benthic  macro invertebrates  end  plant  materials  from 
the  soft  sediments,  or  picking  organisms  from  rocks  and  other  solid 
substrates.  Spawning  usually  occurs  from  late  May  through  July.  Eggs 
are  deposited  in  natural  cavities  among  logs  or  snags  or  in  undercut 
banks,  usually  in  quiet,  secluded  waters.  The  channel  catfish  is  a 
highly  tolerant  and  adaptable  species  and  is  perhaps  the  prise  sport  and 
commercial  fish  in  this  reach  of  the  Mississippi  River. 


The  flathead  catfish  (Pylodictus  olivaris)  is  similar  to  the  channel 
catfish  in  terms  of  ecological  requirements  and  preferences.  It  is, 
however,  less  abundant  and  less  widely  distributed.  The  flathead 
prefers  moderately  deep  and  quiet  waters  with  abundant  coyer  in  the  form 
of  snags,  tree  roots,  or  bank  cavities.  Flatheads  feed  primarily  on 
invertebrates,  fish,  and  crayfish.  Spawning  takes  place. in  late  June 
and, July.  Eggs  are  deposited  in  natural  cavities  among  logs  and  roota, 
or  in  bank  cavities.  Like  the  channel  catfish,  the  flathead  if.  a  widely 
sought  sport  and  commercial  species,  in  the  Mississippi  River*, 


The  most  common  ictalurid  collected  during  the  study  was  the  blank 
bullhead  (Ictalurus  males).  Although  the  channel  catfish,  ismorewidely 
distributed  in  a  variety  of  habitats,  the  black  bullhead. 


v (  j  f 
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the  wove  abundant  where  it  .occur*.  The  preferred  habitat*  of  tba.hlack 
bul lhe#d  ere  quiet  backwater*  and  pool*  with  soft  bottom*  end  high 
turbidity.  The  bullhaadfeedsprifiarily  upon  -aquatic  infect*  end  small 
crustacean*  gleaned  from  bottom  substrates.  Black  bullhead*  generally 
spawn  in  May  or  June.  Eggs  are  deposited  on  soft  bottoms,  usually  under 
submerged  logs  of  similar -structures  affording  cover.  .The  blech  bull¬ 
head  is  a  popular  sport  fish  but  has  limited  value  as  a  commercial 
species.  ,  ■  r  ■ , 

Both  the  yellow  bullhead  (Ictalurus  natalis)  and  brown  bullhead. 

(I.  nebulosus)  were  collected  during  the  study,  but  as  would  be 
expected, few  individuals  were  collected.  Both  species  prefer  quiet, 
clearer  waters, with  dense  growths  of  aquatic  vegetation.  They  are 
prinarily  bottoa  feeders  with  a  diet  comprised  of  insects  and  crusta¬ 
ceans.  Spawning  characteristics  are  similar  to  those  of  the  black 
bullhead. 

White  bass  (Morone  chrysops)  and  yellow  bass  (Morone  missisaippienais) 
were  collected  during  the  study.  White  bass  was  the  wore  common,  but 
both  species  are  connon  in  the  pool,  littoral,  and  backwater  habitats 
and  frequently  concentrate  in  tailwater  habitats  in  early  spring.  They 
feed  on  aquatic  invertebrates  during  early  life,  turning  to  a  predomi¬ 
nantly  fiah  diet  a*  adults. 

Both  the  white  and  yellow  bass  move  into  tributary  streams  for  spawning, 
which  generally  occurs  in  March  and  May.  The  white  bass  tends  tospawn 
in  open  waters  over  rocky  or  grovel  bottoms.  The  yellow  bass  tends,  to 
spawn,  in  shallower  waters,  again  over  gravel  bottoms* 

8everal  taxa  of  Centrarchidae  (bass,  sunfishes,  crappie)  are  cowmon  in 
the  Mississippi  River  system.  This  family  is  a  significant  component  of 
the  fishery  for  sport  purposes  and  because  they  provide  a  forage  bate 
for  the  larger  predatory  f&sh.  Cantrarchids  are  more  commonly  found  in 
lotic  water  habitats,  especially  those  having  protective  cover  #md  ; 


6-168 


GRTIII-SCO-S . 5/RIF65. 16 
5/11/82 


spawning  habitat  in  Che  fora  of  aquatic  macrophytes.  In  the  Mississippi 
river  system,  centr arch ids  ara  generally  moat  abundant  in  SlOughe,  side 
channels,  and  floodplain  lakaa.  Littoral  soaaa  and  the  margih*  of  tha 
navigation  poolsalso  support  sizeable  centrdrchid  populations. 

The  eentrarchids  are  predominant ly  carnivorous.  Younger  individuals 
feed  on  planktonic  and  benthic  invertebrates.  Older  (larger)  ‘ 
individuals  feed  on  aacroinvertebrates  and  fishes.  Larger  baas 
(Hicropterus  spp.),  when  present  in  a  habitat,  are  generally  the  top 
predator.  Centrarchids  associate  with  vegetated  sonesfor  spanning 
purposes.  Specific  spawning  activities  are  variable^  amend  tAUtJ  usually 
occurring  on  or  in  beds  of  aquatic  macrophytes  or  on  shallov*eater 
substrates  protected  by  aquatic  macrophytes  and  similar  cover. 

The  largemouth  bass  (Hicropterus  salmoides)  is  coamon  in  flowing  end 
standing  waters  and  quiet  backwaters.  It  is  one  of  the  sure  actively 
sought  sport  fish.  The  largemouth  bass  inhabits  deeper  water  habitats 
and  alackwater  or  backwater  zones.  Spawning  occurs  in  Apringteeirly 
sunmer.  Prime  spawning  areas  are  rock  or  gravel  bottoms  id -relatively 
clear  water,  near  vegetation  or  similar  cover. 

The  smallsiouth  bass  (Hicropterus  dolomieui)  replaces  the  largemouth  bass 
in  smaller  clear  streams,  and  is  less  tolerant  of  turbidity  and 
siltation.  In  the  Hississippi  River,  the  largeswuth  bass  is  more  common 
and  widely  distributed  than  the  smallmouth  bass.  The  ssUillsnuth  is'  most 
cosaaon  in  zones  of  dense  cover  and  in  rock-gravel  shoals  or  rlfflOiand 
along  w*  .g  dams  and  revetments.  Spawning  occurs  in  shallow  waters  near 
cover  and  on  firm  bottoms.  The  peak  spawning  period  is  from  April 
through  June. 

Bluegill  (Lspowis  macrochirus)  is  one  of  the  most  abundant  amd  widely 
distributed  sunfishes  in  the  Hississippi  River  system.  Although  it 
reaches  its  peak  abundance  in  ponds  and  smaller  lakes,  ilia  u^eafNitt 
inhabitant  of  backwater  areas,  impoundments  end-  floodplain  takes  lb' amd 
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along  major  river  system.  Bluegill  move  into  shallow  waters  for 
feeding  and  spawning  activities.  They  generally  construct  a  spelling 
nest  in  shallow  water  with  gravel  bottom.  The  spawning  period  extepds 
from  May  through  August  with  a  spawning  peak  in  June.  ........  3 

..  ‘  •  .  ir.  i  .  .  l-  '  fi  .X  i  ?  r-fYi. 

The  green  sunfish  (Lepomis  cyanellus)  is  another  common  sunfifb.of;  fhe 
Mississippi  River  system,  and  is  probably  one  of  the  most  widely 
distributed  fish  of  those  collected.  It  has  been  collected  in  virtually 
every  aquatic  habitat.  The  green  sunfish  is  tolerant  of  a  wide  range  of 
environmental  and  ecological  conditions  and  has  few  habitat  restrictions. 

Spawning,  however,  usually  occurs  in  gravelly  or  rocky  shallow  waters 
with  little  or  no  current.  The  spawning  period  occurs  May  through 
August,  with  a  peak  in  June. 

The  white  crappie  (Pomoxis  annularis)  and  black  crappie 
(£.  nigromaculatua),  although  frequently  collected  in  the  Mississippi 
River  system,  are  not  as  widely  distributed  or  ecologically  tolerant  as 
the  bluegill  and  green  sunfish.  The  crappies  are  generally  associated 
with  shallow  or  backwater  areas  providing  some  cover,  as  well  as  with 
floodplain  lakes.  Principal  food  items  include  microcrustaceans, 
insects,  and  fish.  Spawning  occurs  from  April  through  June  and  takes 
place  in  shallow  protected  waters  with  silt-free  substrates. 

Sauger  (Stizostedion  canadense)  primarily  inhabits  side  channels  and 
tributary  mouths  providing  abundant  cover.  They  feed  largely  on  aquatic 
invertebrates  and,  as  adults,  upon  fish.  Spawning  begins  in  April  and 
occurs  over  rocky  shoals  exposed  to  good  flow.  Sauger  are  often  found 
in  abundance  in  tailwater  and  main  channel  habitats,  notably  during 
spring  and  probably  in  association  with  spawning  activities. 

The  freshwater  drum  (Aplodinotus  grunniena)  is  essentially  a  species  of 
large  rivers  and  reservoirs.  Zn  the  Mississippi,  it  is  widely 
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distributed  and  abundant,  eapac tally  in  deeper  waters  having  eoam 
current.  The  drum  la  'a  bottom- dweller  and  feeds  primarily  on  bottom 
invertebrates.  It  is  a  pelagic  or  open-water  s pawner,  ejecting  eggs  and 
sperm  in  the  open  water.  Spawning  primarily  occurs  in April  and  May. 

The  drisa  is  a  major  commercial  species  and  is  frequently  caught  by  sport 
fisherman. 
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7.0  RESULTS  AND  PISCP88I0N  FOR  OTHER  BIOlOCICAL  OOi 
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NmmI  sampl  idg  -Was  conducted  by  dragging  a  TO-fdoC  ceovfoit  '%f  ilf  'for 
■  two  KHsdnute  tow*  at  each  de a igna ted  habitat  typi.  v  '8iitf£ipe$i«ia  of 
iunelt  'wife  collected  using  this  method.  two  species  ^£wu4eets  Snr« 
collected  incident slly  in  nets  or  c/d  a  grip  pld  hook.1-  ~  ~~ 


‘i  '0  » «•*  •  i  >.  f  ril-*  *•  ^  mo  •  ' iv  ^  j- v<;  2 

Previous  data  indicate  that  28  specie s  have  b*«a  collected  within- the 
GREAT  II I  reach  (Kiodschl,  ed . ,  1980) .  Twenty  if  the  28  species  h#ire 
been  collected  between  Alton  and  the  mouth  of  the  0hio,'4hd  21  oftihe 
*  28  species  have  been  collected  in  Pools  24,  25,  and  26.  1  ~ ' 

No  large  wssel  beds  were  located  during  the  sasipling  effort;  however 
sampling  was  somewhat  limited  by  the  designated  habitats  iiaM 
effort  extended.  Lubinaki,  et  el.  (1981)  prbftdis  statistical  dor&la- 
tiohs  indicating  that'  low  numbers  of  mussel  species  per  pool  'wife''  ‘ 
associated  with  high  levels  of  recent  dredging.  Other  fcon&itibns  may 
influence  this  association,  but  because  this  exists,  there  fir  A  ",K" 
potential  cause-effect  relationship.  Although  the  data  collected  by  ESE 
are  inconclusive,  some  inferences  can  be  made  regarding  dredging 
activities  and  mussel  populations. 

e,  *  •  pi.  --7  .  •  *  »'  ■  ”  •>  '  *  *  ’•  *  '  *' 

MUSSELS  OOLLgCTgD/BgOrrlVE 
Thitty-oneteiseels  representing  11  species  ware  dbllected  during 
ssmplinghffoTt  (Table  7.1-1).  :  «***  •  ' 


The  abet  frequently  collected'  species  wire  f 
ridgh)  And  7  Quid  rule  ausdrula  (itopte  lsif). 
(hickory  nut)  were  collected.  v$  ' 
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ASSOCIATION  OF  MU88SLS 


Of  the  31  » pec  mens  collected,  30  (H.S  percent)  were  collected  within 
the  Clexkeville  and  Winfield  pool*.  Seventy-four  percent  (23)  of  the 
spo^hiene  net*  collected  at  the  Wfaffald  s*splingait#  (Fool  33).  end 

percent  |7)  were  collected  at  the  j^^kir^li  gite four 
%m m*  Jst£m  QuedyuU  guadrula,  QbowU  niiwfa,  end 

Truncille  donee  if  grew »  were  represented  in  $latM*Ulnr  Khifa  J»fa* 
epeciee,  Aablena  plicate,  Pusconi#  flave,  HaialonsUa  tiaaetaa.  foadruU 
nodulate,  &»jdruU  j^ruU,  Lfagfi.Hs  •°£&*M\***>  kSt&M.  ISU&Lii.. 
Qbovarie  Oliver fa,  #nd  OhHguerie  reflene  were  represented  fa  fa**; 
peoples  taken  et  the  Wfafield  pool.  One  Missel,  Trwocille  enp.  .  nee 
collected  et  the  Ste.  Genevieve  site,  while  none  Mere  collar t#4  at'  the 
Cepe  Girardeau  site. 


aafei£fl£JBHa&  -  *  ?■„  .• 

At  least  non  Misselweg  captured  in  each  habitat  type  **pplod.  ffagever, 
the  nejority  (54.0  percent)  ears  captured  fa  the  dike  ffald  h*bitat. 

The  outside  hand-channel  border  hebitet  yielded  16.1  percent'  of  fan 
tota^  catch,  .the  straight  stretch-channel  border  yielded  6.3  percent  of 
the  catch,  while  the  other  habitfte  envied  yielded  only  3.?  percent  of 
the  catch  each  (Table  7.1-2). 


•  :  ••  <  *  j  ”  -t'M: 

Three  ttintli  were  captured  in  the  navigation  pool  and  one  M»el  aft 
captured  in  the  teilwaters;  however,  these  Missel*  were  capture* 

►  . . .  .  .v  .*•>.  ••  .  «*:. ..  ■  .»  ...» 

incidentally  fa  fares  nets  or  jiii  net*.  father  seppifag  fa  these- 
areas  would  be  necessary  to  deteraine  Missal  concftetratfa*f  ~v< .  ,* , 


The  catch-par-?ffe^%j«s  highest  fa  fae Jttnffald  dfae  ffald 

MPpfad^W;  ftt* 


one  nussel  per  10-fanute  tow. 
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Table  7.1-2.  Hiaselaflpllactsd  by  Ihhittt  at 
G8EAT  HI  Mach  ■-if-'r. 


the  Mississippi 


Habitat  # 

Dike  field  1 

Mein  channel  1 

Inside  bend  0 

Outside  bend  2 

Straight  teach  0  0 

Side  channel  0  0 

Navigation  pool*  2 

Tai  lusters*  1 

TOTAL  7 

—  .Mil1.  •  I 

*Ooliactsd  incidentally  in 
Source:  EBB,  19B2. 


Clattawille  Winfield  Ste.  Qeosvieue 

?  cM  T  c/e  #  c/b 

V  v  : 

1  0.125  lee  1.875  0  0 

1  0.125  0  0  0  0 

0  0  1  0.125  0  0 

2  0.23>  ’  2  0.25  1  0.125 

0  0  2  0.25  0  0 


i  Girardeau  Total 


1  0.125 

1 


nets  or  on  grapple  hook. 
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BMrwtwwii  ARpd  Mliuii  and  lire  UtiMl 

Potentially  Occurring  in  the  GREAT  III* 
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- States _ 

Species 

Staten 

••jOiffeSt 

Federal 

id 

Arcidens  Confragosus 

Endangered 

Nona  ^ 

Fusconaia  ebena 

Endangered 

None  /:•:  A 

Lsmpsilis  higginsi 

Endangerfd 

‘“‘•“‘•"A 

Obovaria  olivaria 

Endangered 

None 

Proptera  (Potanilus)  capax 

Endangered 

Mwwar 

Quadrula  nodulata 

Endangered 

Nona  ;'fvr.acto  wJw*? 

Anodonta  grand is  corpulenta 

Rare 

,*tone  w 

Cumberlandia  mondonta 

Rare 

Nona 

Plethobasis  cooperianust 

—  '• 

Endangered  >v 

Lamps ilia  orbiculatat 

—  ■ 

Endangered  "v 

Pleurobema  plenumt 

—  • 

Endangered  --  - 

Bpioblasma  torulosa  torulosat 

r<  :  ■  ;5i X+mfot.  .Vt  r. 

Endangered  ■■■' 

- :wn*  »w  "imsb*.  ■ 

*  State  of  Missouri  only,  the  State  of  Illinois  recognises  the 
federally  listed  species  only. 

t  Primarily  Wabash  River  and  Ohio  River  species.  They  have  limited 
potential  of  occurring  in  the  lover  reaches  of  the  GREAT  III  study 
area. 

8ources:  U.8.  Fish  and  Wildlife  Service,  1980. 

Nordstrom  at  al. ,  1977 

Illinois  Natural  Land  Institute,  1981. 

Buchanan;  personal  communication,  1982. 
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Data  vara  collected  on  the  presence  ind  density* of  fingernaiiclins 
(Sphaeriidae)  in  the  pooled  portion  of  the  river  in  late  Kerch  and  early 
April  1982.  Four  locations  were  selected  based  upon  fall  and  winter 
1981/82  aerial  surveys  of  diving  duck  concentCetieos.aa  well  asthe 
historic  location  of  migrating  diving  duck  concentrations  on  the 
Mississippi  River  in  the  G&KAT  XXT  study  reach  (Illinois  Mature 1  Its  tor y 
Survey). 


Selected  study  areas '‘were:  Transect  A— *downstreaa  of  Plata  Island 
(Pool  26),  Transect  B— Eagles  Best  Island  Area  (Pool  26), 

Transact  C — Winfield  Navigation  Pool  (Pool  25) ,  and 

Transect  B— Clarksville.  Navigation  Bool  (Pool’ 24)  (Figures  7.2-1,  7.2-2, 
and  7.2-3).  ' 


Fingernail  Clan  Distribution  and  Density 

Sphaerids  were  present  it  all  of  the  collection  Sites.  Sphaetids  Were 
widely  distributed  at  Tfinsects  C  and  D  where  fingernail  clans  Sire 
present  in  the  collections  it  alt  sampling  stations.  Collections  it 
Transect  A  resulted  in  aphaeridi  being  'present  St  4  of  the  6  stations, 
while  et  Transect  B,  sphaefids  were  cdllecrted  at  only stitiods  K 
(Tables  7.2-1,  7.2-2,  7.2-3,  and  7.2-4?.  -  -  v  r  ! 


Highest  sphaerid  densities  were  collected  at  Transect  A  (Piasa  Island) 

28. 7- 315. 8/n?  and  Transect  C  (Winfield  Navigation  Pool) 

28. 7- 358. 8/n?.  Interned iate  densities  were  collected  at  Transect  D 
(Clarksville  Navigation  Pool)  28.7-114.8/a?. 


Throughout  the  four  sampling  transects,  the  dominant  sphaerid  in  the 
collections  was  Sphaariua  spp.  The  genera  Musculiun  and  Plaldiua  were 
less  connon  in  the  collections. 
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One  factor  possibly  influencing  Che  densities  of  fingerneil  class 
present  during  sampling  would  bathe  reeent  predation  (feeding)  by 
diving  ducks  earlier  in  the  spring.  A  second  factor  could  be  the 
generally  low  reproductive  activity  occurring  in  winter  and  agrly  / 
spring. 

Fingernail  Claw  Associations 

Fingernail  claws  were  present  at  all  four  sampling  transects,  these 
sampling  areas  are  known  to  be  frequented  by  diving  ducks  during 
seasonal  migrations. 

The  bottom  qubstratna  nt  which  sphaerids  were  most  abundant  in  the 
collections  were  soft  subetratqs,  typically  composed  of  silt  and  fine 
sand.  Coarse  substrates  (pebbles,  coarse  sand)  were  not  common  in  the 
study  area,  but  generally  supported  .low  sphaex«J,  densities.  Gale 
(1973),  however,  indicated  that  substrate  selection  did  not  appear  to 
influence  the  distribution  of  Sphaerium  atriatinum. 

Hater  depths  of  2  to  10  feet  (0.6-3. 3  meters)  were  saapled  Airing  the 
study.  Spheerids  were  present  at  all  depths)  however,  the  highest 
densities  were  present  at  depths  of  3  to  5  feet  (1-1.7  meters).  Current 
velocity,  approximate ly  2-4nf gs ,  temperature,  dissolved  oxygen,  pHend 
aomonia  levels,  although  variable,  batweentranaects,  do  not  appear-  to 
have  influenced  spheerid  distribution. 
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figurm  7,2-2 

PlNGERNAIL  CLAM  SAMPLING  SITES-TRANS5CT  C 
WINFIELD  POOL  (25) 

MISSISSIPPI  RIVER  MILES  237.5  TO  242 
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Short-tailed  Shrev 
Blarina  brevicaeda 
LeaatShreiiK  >. 

Cryptotit  partra 
Talpidae  '<  x 

Eastern  mole 

8calopua  Mutieui 
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Chiroptera  Vespert ilionidha 
Little  brown  bat 


Southeastern  Myotia 
Myotia  aribtrorjpariutf 
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Table  7.3-2 


ia  todalia 
;carad  bat 


Placotua  raf inaaquii 


Myotii  K— nil 


igoaorpha 
Swap  rabbit 
Sylvilagua 


Ochrotoatya  nutt a lli 
Eaatarn  vbodrat 
Waotowa  floridana 


Carnivora 
Long-cailad  vaaaal 
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Table  7.3-2.  Rate,  Threatened,  add  Sndanfeefed  Faunal  Specie*  Observed 
or  Expected  to  Qccurwithin  the  GREAT  til  leach 
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Taxa 


Status 

Illinois  NO  Federal 


Observed 

bi 
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BIRDS  (Continued) 

Great  egret 

Caswerodius  albs*  egret ta 
Black-crowned  night  heron 
Ifycticorax  nycticorax 
Awerican  bittern 

Botauru*  lentiginoiu* 

Fal  conifome* 

Mississippi  kite 

Ictinia  ■ississippiehais 

Sharp-shinned  hawk 
Acc ipter  striatus 
Cooper ' *  hawk 

Accipter  cooper ii 

Red-shouldered  hawk 
Buteo  lineatus 

Swains on's  hawk 
Buteo  swainsoni 
Bald  Bagle 

Haliaeetu*  leucocepfajlus 

Marsh  hawk 

Circus  cyeneua 
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MBPS  (Continued) 

Peregrine  falcon 
Palco  peregrinus 
Galliforaea 
Roughed  grouse 
Bonaaa  umbel lua 

Grui formes 
King  rail 
Rallua  elegana 
Black  rail 

Laterallua  Jamaicensis 
Yellow  rail 

Coturnicops  noveboracenaia 
Purple  gal l in ule 
Porphyrula  aartinica 
Charadriiforaaa 
Common  gallinule 
Gallinula  chloropua 
Piping” plover 

Charadrius  aelodua 
Upland  sandpiper  i! 

Bartraaia  longicauda 

Wilson's  phalarope  s 

Steganopua  tricolor 
Forster1 stern 
Sterna  foratari 
Common  tarn 
Sterna  hiruado 
Least  tarn 

Sterna  albifrona  a 

Black  tern 
Chlidoniae  niger 
Strigi lories 
Long-aared  owl 
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Obaarved 


Short -eared  owl 
Aaio  fl— eua 
Bern  owl 

Uto  lib* 

Paa  aeriform  a 
Brown  creeper 

Ccrthia  f— ilUrie 
Bewick1 •  wren 
Thryoeenea  bawickii 
Veery 

Catharua  fuaceacena 


Leniue  ludovicienua 


r'a  blackbird 


eeetiwelia 


tinned) 


Salientia 
'  Mood  ifrflH  % 

Raoja  eplweticn 

Rapt ilia  Mri  i 

Teetudiae#:'? 

Alligator  a napping  turtle 
Macrocienya  twneincki 

KiaoeteKtnik  fleveacena 


Slider 

Paeudenys  floridana 

Serpentea 
.  Heaters.  conchwhip  anake 
fletellua 

Greet  pleuut i ret  aneke 
V  gtAPh«  dlpfcta 
;  Snooth  grdna  aneke 
Opfreodryi/yarnalia 
*:  Duety!  hogtione  aneke 
He  derails#!  >enicua  _£ 

■-  Greer  watermens 
Weijodie  eye  lotion 
Eaatexn  naaeaeauge 
«  tietruma  catnnatue 
”i  catjanatua  | 
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Aab]rito«t  idee 

Spotted  aalaWander  X 

Small-wouthed  ealawander 
E.  tiger  iitauadM 
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Plethodontidae 
Ducky  salawander 
Long-tailed  aalauender 
Ceve  •*  launder 
Dark- aided  aalauender 
Sliuy  sclcMCikder 
Zigzag  aalaadader 
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Proteidae 
Mud puppy 
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Sirenidae 
V.  leaser  airen 
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Peiobatidae  x 
B.  spade foot 
X  X 

Bufouidae  x 

Auarican  toad 
Dwarf  Aawrican  teed 
x Fowler's  tot* 


tylidae  .*  % 

ilaachard’a  cricket  frog 
W.  ckerue  fifogr 
TrypiUM  CMTnj  IffOl  "  -.••..-Is 

XCreen  tree  ffeg  x 

».  bird~»ei«ed  tree frag 
».  Spriog  peeper  .  : 

1.  gny  treefro*  •  x 
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fooled 
Sect loo 


lanidae 

I.  crayfish  frog 
Bullfrog  v 
Greenfrog  * 
Pieters l  frog 
I.  leopard  frog 
8.  leopard  flog 
E.  wood  frog 


«r.-i 


Microphylidae  ,<i 

B.  narrow-woethed  toad  < 


>.  »\iv< 


Che lydr Idas  X 

Coonon  snapping  turtle 
Alligator  snapping  turtle 

Kinosternidae 

Stinkpot 


Testudinidas 
Mud  turtle 
B.  box  turtle 
Three-toed  turtle 
Ornate  box  turtle 
Mud land  painted  turtle 
W.  painted  turtle 
Bed-eared  turtle 
Slider  x 
false  nap  tuft la 
Map  turtle 

Mississippi  nap  turtle 


Trionychidae  > 
Snooth  softehell 
B.  spiny  soffsbell 
,"v  "  / 

Iquanidae 

ft.  fence  listed 
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Prairie  riagoeck  n 
Miaaiaaippi  riagaa 


lough  frees  make 
Saetern  ^illorhatiUi  racer 
laatero  eoecMhip  aaake 
Great  Plaiaa  rat  aaake 
Hack  rat  raalw 


Slade  Hnj mete 
Prairie  klagaakte 
Speckled  kin  feel  a 
tartars  silk  aealta 
ted  silk  aaate 
Sertteru  flatfcaaSaS  a 
teetern  rittee  eeahe 
Baefiara  plaiaa  giflir 
Xaetara  garter  . 

tee  tare  eartfeagaga 
Kidlaei  krwe  eteik 
Hortbecu  iM^Si  i 
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aeopa  areaa  are  provided. 
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8.i  root  PROBLEMS 

The  aijot  continuing  problem  affecting  the  neeilt  of  field  sampling  was 
the  unusually  high  and  unstable  river  levels  present  throughout  aost  of 
the  study  period.  The  exception  to  this  me  part  of  the  fall  shfcpting 
period  end  the  winter  sampling  period,  which  affected  the  study  in 
several  ways: 

1.  To  varying  degrees,  the  effectiveness  of  saapling  gear,  notably 
trawling,  electrofishing,  and  trammel  netting,  me  reduced  by 
the  stronger  currents,  turbulence  and  associated  velocities  and 
depths; 

2.  Frequent  rapid  rises  in  water  level  forced  the  delayed 
completion  of  sampling  .periods,  especially  spring  end  lunar, 
thereby  increasing  the  seasonal  spread  and  decreasing'  data 
comparability  within  a  saapling  period;  and 

3.  Equipaent  losses  were  increased  and  this  resulted  in  increased 
data  loss  and  downtime,  especially  for  hoop  netting  efforta. 


Tables  8-1  to  8-4  summarise  the  actual  saapling  conducted  and  data 
losses  occurring  during  the  study. 
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it»i«  tanking  ia  based  pertly  upon  tha  consistency  and  quantity  c/  catch 
pertly  upon  tha  applicability  of  the  aathod  la  «  variety  *|m 
habitats.  Electrofishing,  pill  nets.  fraae  oat*,  and  lamp  neta  ,aa*»  ba 
«Md  V®  •  variety  of  habitats  and  consistently  produce  good  results. 
Seine  usage  ia  limited  to  raletively  ahalloe  water  and  principally 
collecta  the  awallar  species  aai  individuals.  Trawling  ia  the  priaery 
aethod  for  collecting  ia  deep  eater  aad  wet  with  liaited  eapff (hie 
Tr^al  nets,  aa  .need  ia  thia  study.  W  ineffective  veen 
.^bongh  they  earn  used  in  neva**!  habitats  aa  per  the  nangf^  s  s ,  v 

Gegr  bias  %  tarns  of  fishspecies  aad  tine  classes  collected  pas 
discussed  ia  Section  8.2.  In  general,  the  .«gpll*r  iadieideala  afM 
•P«ci**  «m  *»U  repraaeatodjhfl  to  the  liad tad  aaenatef  a«U^«« 
j^cibla  and  the,  ine fleet ivaaaea  «f  j^a  traaMph  JTDj!  IKlir  «Mar 

a  tags  a.  Lower  eater  lawela  eeepled  with  eateaelea  aeiniag  aad  fail  lap 
eeald  have  added  each  iaCoraatioa  abeet  the  aaeller  diah  aaaa^aaad 
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In  Una  of  specific  considerations  for  Mtl  used  in  ftllte*  ituiUi, 
several  item*  could  be  noted.  First,  gill  and  traanSI  'dbta  of  300  feet 
in  length  are  difficult  to  deploy  end  fish,  especially  in  strong 
currents  end  analler  backwater  habitats.  It  night  IlllMrs  Effective  to 
halve  the  length  and  deploy  additional  note.  Second,  larger  snsfa  panels 
in  s«m  of  the  gill  nets  night  increase  the  cstdh  of  liirge  fiA.  The 
snsller  fcsSh  panels  should,’' of  course,  be  retained,  third,  laifge* 
dUneter  hoop  nets  ftith  larger1  ln«K>  In  conbination  with  the  diteller 
diesnter  ants  used  in  thlsStudy  Should  increase  the  tenge  of  "siih 
classes  in  fit  catch  and  pitfcape  the  guad&ty  df  Sstafhv 

.  .j.:.  *X  .hi  ?S.-Vsi  V  i  '■■tlv  *  V:  i  ■ 

;  'r  ;.-?*'!*>  Mi#  'y:‘  .  v’j-*  r'!\  i-  ft\*  •• 

The  Fonar  dredge  sue  consistently  gf&ctivs  in  saagltng  'the  doisihant 
soft  sShetrates  In  each'  habit**  sOapled.  Careens  tSfcante  ehtuth  the 
collections  of  full  grabs  or  additional  grahs  if  inconplete  grabs  were 
obtained,  fhe  dredge  is  net  a  SileCtfW  hstbod  ‘Ig’loag;  Se  'i^wifl^netra* 
tion  sad  retrievsl  at  eubstrstsaarssttaiaed.Sot  ss^ffeglsiSd 
substrates  resulted  ins  sta^lfte  e*t*g*p  f or  thoM  habttstS mtng 
hard  substrates,  natdbty  revetted  littoral  snd  stene  dift*  'li&HMtk. 

■ -04 .;r.  ■  • 

fhe  ichehyopl  enktoo  mtbodology  jnplijgi  4odH||  thg^hdyhhi  lihldlg 
dete  sere  United  net.  eo  nseh  by  the  at  Mslpnba*  used,  hi pfyg 

f  •■•■Jess-*  -asc^  Jfrsnjafc j . 
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yield  SiUilsrly  viSwhie^a-'irhdf' such  es 


river  lskss.  Ms  in  river  habitats  could  also  he 


although  sith  noticeably  less  yield  if  currents  end  nixing 
Although  this  hethod  hss  spplicstion  beyond  ths  seope  of  g 
uss  nust  be  considered  in  light  of  the  nuabers  of  fish  blii 
problem  with  toxicants  Moving  out  of  the  study  arts.  1 
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nadM  tow*  wrenede,  ’  m&tmmm  mmt  ichtefopiertton  «t«  vitk 
•«ch  Mt  Mtir«d  for  eelcaletioa  of  volune  filtorod,  end  the  note  «m 
t**d  w.llootefthi’.bbiof  p^Witf 

lifiiteMtte inetede  tholikUeTiwiAhr o^M^iiftg^ti.ei.  dU  lUitod 
nunber  of  otMfrioe  tfrildgfoi,  the  ■boenctfef  ntgfr  tie#l  i>« 
significently,  tho  lock  of  concentrated  effort  during  the  peek  of  iereel 
^  •l«odinre  (Hpril-3tatr  e^icell^).  '-*>yJS  **A:  **  A 

v J t ':i  i  i s' u j;.  -»e»v  *.  .bavJevf’i  a*-**  >•«</*  -jj  *nfc>  H  y .Ji  vaitpsoo  »i.» 

MBan* n  »,isc  '^shi’a  s  s-  *fa . r  :>•«»  s^sre  ;ovx lefts', a  £■  *»•  -si*.’ f ‘j *  jtAilqMi 
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Ai  eiih  »h*  IcWthyopliinktoo  nithodology , 1  ttkt  fof  oaeliMi  £olietti^fc! wee 
lifcttdd  ptikerily  by  ^ke  lWki  «f  ette:  Huekelbritliig  wi*  billeted 
i*pe*  epee if  4cit toil  prettied  by  th*  WPWS ! °  ttl‘  erltieel ;fed^'4*in 
kittling  ire  •  tkdt  (Ik  brill  biofci;  bet  dot1  fke  hdr,  ’  «*ig  ootfie$&t:on 
end  thet  the  breil  ie  not  towed  too  rapidly.  Line  tog  ead  cOlteetion  of 
botton  debrie  ren  conf irn  the  foraer.  In  the  cese  of  the  letter, 
etendetd  pfecedhraeittcto  drifi  thi  idbrllie  Or  to  nit  occeetW 
notoring  toeuinteifi 4 . eddeflint^oii^’^i^i^' ! n,?  ^  :! ■»■  *•***#*» 


•i^r'd  aiiiiisH-fir.  >.-•.>  .'.f  j<w.sn  r;  .  :;j  finite  ji-yrf- 
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to  ff 5;{i  »e«“5" ‘  vfa  o?  iT  .. jftji -  .t\^cfv  gr.ibtta>$mt>  ,hamp 

♦a  r  «:i  Jfs-3  c <lfc:c  'nvi  -.-  o'-.-i' ,;j  f  'lOciiV-j  ;>yi  fe**  «.9»lev  S*&» 

■;.•  -3»{  iw(i  ,  .t va.  llj.y  u  -ri  .ofelldid  lie  io  gra  Igs^eri .  .srfr 

to  ;v3xJaitep  bna;  ?o'3*«ni  ^ite'ej.eieooo  *&iw#7Q-  biutw  swam? 

riff  tot  a.ox  •Mt:'  .  £*2i4*&n»4:  iiAdirfad  *text 

fltmtm*  «i  Iwe^d  twit  eaf«4».  .^finniib  nine  Mfc$  ed  f« 

id*  a*,  dstoa  aaeiided  x»rf.io  Jti  gaj  I**jT  .»Mh  'pi  ^kwWtnhf  boijeo  ,  * 

,  Jootj  oeitfl^xvfcrt  ,|«|kkMh'  ehie  '.  t-  rdj^ad- ; 


>••5  feii  .rjio  obip-ed  «,?  if ewb^jisiai -^l-^nibds” 

yrfWh  ae  i>r  id  filoodia  •; 

•'  4  o  I  ln^tow|ph.' 


!  •■' f *  iL-'- •:•■-,  ^  ‘f,‘ 
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a } ;  y  .  t&tzmM  dMPtt^A#S**PBflWfc  **> J  WI0$ 

.. .  4f  .gaslit  -uMov  t*v  nqij&k^trz  be -.•»::**?  iep 

One  pppe^  Of  tbf  Icopf  «>#* 

„ ,  iwi^iow.  rep^pa***,^ 

techniques  or  sjjppe.arcas,  for  .*qj^*i$«dir; Ji-  -ytji&tiQ 

l  :., ;  ■"  i  .,■■■>.»  '  -  -y- >  /  ;  ,j  i  ft  i'J  ‘  i .  ".  i  '•»  •  Q,-  ^  -  ■,’  f  .  r .  &  / 1 ']  ~  £  '3 '  2 

A  major  limitation  of  thia  study  is ^  tbetj».-,Sl?fa - •!§#■■ f  filMfifl dM^Nfer^ 
and  the  co^lexity  of  tha  aquatic  system  Involved,  a  oma-yaar  quart 
sampling  effort  at  4  sampling  araas  provides  a  miaisml  hose 
tobuild  avaluationf  ofhebitats  sod  assoc 1st  id ;f»&Pta*  -f 0>M  <d|l»  i* 
°fth*u,w*w*1  ri**1,  c*S*i|ioes  iWlat^jMfcfPdfttwtlf  ttpfe; : 
pariod,  8avarai  y*f*f  ofsieilstoriscrsased  ttfwt 
byd«ologic  rsgi*e«  (annua  U  would  fddt;llS<Wt«^  **M|t 

"*  ■•<  Wt.i  ' %u ? .:?  ,  v  r' "i  w<a:*  ’  *.0  •  »  ■ 

--  .  -*,i  in-2'iis  --1  «i  s*tfr--l  -"J  *'■'»'  ss=  i 


collactad  raflact  basal Ipq  hpb^ap  sod^iotlc  feet  mreo,  enter  *0  . « 
hydrologic  ragima  experienced,  and  thnt  coma lus  tarns  m>dn  fomi  Ml  data 
collactad  must  ba  eonsidarad  in  tarms  of  tba  rim  aamditiams  pMMtt  a 
tha  tima  of  sampling  and  of  tha  tachifoaa  ami  level  of  offset  utltlaad. 


A  factor  significantly  affactiag  tha  validity  of  empsrtmg  tha  fisheries 
data  from  habitat  to  habitat  is  tint  variable  eel lee ties  tochniqmoo  msra 
used,  dapending  upon  habitat  typo,  this  decreases  tha  validity  of 
comparing  CPI  values  and  species  compos it ten  from  habitat  to  habitat. 

The  sampling  of  all  habitats  eith  electrofish iag,  till  mat,  aid  boop  or 
frame  not  aould  provide  eonsistamtly  greater  quantity  aad  fbUty  of 
data,  mere  camp  arable  from  habitat  to  habitat,  fhe.ame^tieii  to  this 
mould,  of  coeraa,  bo  the  main  choanal,  Ohara  the  tree!  la  'fh*'«ft||  | 
feasible  method  proven  to  data.  Treaties  ia  ether 


sm*t 


--*»?«'  s?  •■  •.s.taardsd-  wvii.  »i*f  sas-  )« 

lINhffiMisff  *t teffHfbiftP  ppiiiiuwiwi^tfam  te*»te>o*ai 

"••  If  till*  «l»mnM  bifttfr  aff*»  «%■>.  JIWlU 

B»W  «•  «M»  of  hardsubst  rates,  notably  vise  4am  mi  rlflaf,  0 

sir. 


>i  **on  -awL?  gaiifaa  ^lisrsy 

? tifzrii SsjA  h'o.kt^q .  »'/tt  iai'wfr 


if* I  #ub*tr^u«^#d  to  fay  t**pl*d,  ffrtff*  41,  •<*!•*  iffffr  If  ru^wtivi 

habitat  typos.  im®  ,  *3«  ti  darf  Cssvi's 

,*i  j*  «  v!«  i*sv;  2  a;- a  «»‘l  saoiSfe  •.»  be  f< 5 sw  gai i §ti&.2  .  ,.#■'■■  „.- 

lock  baskat  typo  sailors  would  ,baAof«00|Wf  r|f ,  tiboto  Jwfcitats 
containing  rock  substrates,  notably  dike  fields  and  revetted  littoral 

_•  *V '  '  '  *  ••£  "• 

ftef •• ;  If  only,  qua Htetive  datawam  ita«sir«d rAifdcpiokj^g  ^v  tailsaf  ;.: 
footing  on  tba  mooted  littoral  and  rook  vlikfo  ,yhsfnlf  wswteMkely 
collect  a  aajority  of  tbf  te*awhi«hwouid  be  e«l  Waled  by  wntefio 
artificial  substratas. 

,div:riu  t U •<•••*•  h<i3:tiiio.>  salqinas  lo  J/iSnoqaoa  ol6-^d»?t*vni  “'IT 

Who™  oofl-'.ofbstpataf  <*<?wc,  >lbt  jfagrtetdgn  te  *so#feo*tea,  -easily 
saaglteg  tool  .^Ty  *930  Wol  Mm  wisHtety  teafeoto*  oadteMt*  (sub- 
strata)  typos  within  habitats  and,  if  it  is  df«|K« dt  te  woif  dUayly 
correlate  substrate  typo  (i.a. ,  grate  sisa)  with  the  associated  benthic 
teas,  a  prelia inary  sediawnt  grain-sisa  analysis  would  be  adWfcteM**  "  . 
fiyaa  this i£4aff*«9tta* «  Iff tesifeste  StefM.tahsa 


Such m  yrogtfaa  would fawtod*  it  l*a*t:  -  *-'  '  ’  "5  '  -  i*'4*  *  •**% 

1.  Waakly  iMftllij  (or  aora  f raquant  ly  if  poilibl|)  ti 
habitats  during  tha  period  April-July, 

. ,  2:  ioat  dtgrts  of  night  aM»iing  as  oait  a»  day  iOagl(itt» 

••  •  ■  ■  ■  3.  «o*tic«Hy .  st  rot  if  iod  ail#  Stag  bo  daa podia* 

rivar)  habitats,  and  -8a,»*r  »**/£*# 

4.  Tranaact  sampling  aathods  acroaa  tha  sain  rivatr  with  at  laaft 
h  a.  .i  >  g|ggj||g  •-aqhipMiii^v^feitt'aa#f|o#iyK^  *  ■ '  pit  w  ?  d 

>tt'“  s;.,' ;  •v.r  -v-i-i  ? h ; «* 1 1  -a 

Ibis  typa  of  prograa  would  provitfaassaatUl  dafcO  a*  afMMtaUgfdttiods, 
pafiods  of paaklarwol  drift  ofwigdiMauwt  OpadiOd,  <*«  tW 
of  aach  aquattid  liabitaf  for  thood  daffy  idfa  iCagii."J^  & 


Tha  invartabrata  cowponant  of  tha  saaplas  eollactad  would 


C  rttia  a## '  tooto  not  toUuctad  by 

i,  7;*di$if  a;  <&*  C^a;fe,#4 


CBTIII-BCO-S. 12/BIB. t 
5/12/82 


)L*  h —  i !  <  r  rD 


. f  -0.8  &{&  1*©*  pde&  , R i.L  .  . 3?»8 

>>’  *A  fens- . £*:Jhpaio$ivi*3 

jf-anapA  -tA  .•****>£  ftWiaii-  •  *^o-j K‘f.  ’*#$*&  ■***' 

Wiiwfiai  5«s8/8-ffS  .  i"fW*TWS|SFJ g-viJsi^r.-- , .  f  i**l  *«*  • 

,  jrsjMSe^i^  ,»:oi  :tnam? 'tsnf*$  . 


apfMMSS 

.  t  1  *  t  ^  i***wo  *>«* 

yfn*  §»f  J»?*I  §4#fJ*f**«»Ve3 

i8f  traffitB  4«?f#f§W*o9#  ****  Pr<xJ«ct  MKi  ia ;  ?f**fc  Tutors , 

••coed  «8itio®fcvJ|.-^3Hi|f^fdS|fit4  ^#te1tf8U',9ei«98&fic 
Publicat ion*, ' Oxford. ' ' 34*  pp.  . m  no -j ; s rvf\ %#&\ 

* , «jf .  fi£  ttironofMit.  Jftff glj^VjlK i , Jn ,a  ■  ■, vs^y? 

..;  Y&  .Phr^s^ed.'  (t  Jw  -  ^ Jh§*fjf4or4:pfUhjr  Organise 

of  the  Southeastern  United  States, pitiohS:^-.p4$e4oft*tes 
Environnental  Protection  Agency,  Cincinnati,  Ohio.  195  pp. 


•  3  ■*  ’  •  *  •*$  •  */•■• .  •  or/ (  nft  /*«-  -•  v  '<•*'«•  »j\?1  /  *  /tJR  -'  4  i  •  *1  .  illx  .1  -  .* 

tariff***  ^  **fh  Ffpa^ft iaa<  nw **f 

habitat  typo  MM*.  Mississippi  ..liffc  nee* 

Missouri.  Illinois  Departsttnt  of  Conservation,  Division  of 

•  .-’SISp.t-'"  . \tt^i  *  .V  t  nrNfc'WDWfc 

Bertrand^B.and  '§1'  Dunn*  Wll.  pish  iopulation  Survey  ofAquatic 

of  jMm  Miliipai^,  .&iyp*tte;-i 


P|tt^f^t  of  sqo^ij*i^fiti<»n,  :»|^|ap5t  of 


:  *..,  ■  •  . .  -.•'  .'0‘S  G£v  .  v-i' 

Bertrand,  B.  and  D.  Carver.  1973.  FishPopulat ion  Survey  of  Aquatic 


.  .  Habitat ,.%9f ,•  ■  i»  th«  J 


.vqr  «eqr  C>#***r,Illioeia. 
[fc  UM«  o^iphftlds . 

t ~ u-- •  -  ■  rti  lo  yl’fis'.'Hf'; 


.  Bertrand,  B.  and^R.  bockart.  ..197^'  P^fh. 

VI1'..  ; io  r|»fi  Area  of 

Y*  ^  :jP»  -» 1 

r.»»«>ii«aPpl@%  WJfcwH-.  v  ,-.••>•.  iq*M***i* 

ilfhiiiiLat,'  H^.£ '  s^5.‘ s  lH'iiieiclM^ta,  Parrlah, 

«a-  ** 

Illinois  Mstoral  lia'IpSy  pwiy  ;j|lrl8Hii  ^  s.v 

$d  -1*  eh.i.wl'a.i'U'  offe' 

,V  .'-v;;  *■-•'•:••  •  .  k  or 


^  **£ 


Flattery  In 


m$m 


Colbert,  B.K. ,  J.B.  Scott,  J.H.  Johnson,  cod  R.C.  SoloM*.  1975. 

Enviromantal  Inventory  end  Aeaeseaeat  of  navigation  Poole  24,  25, 
end  26,  Upper  Kissiaaippi  end  Loner  Illinois  livers:  An  Aquatic 
Analysis.  Technical 'lip>rt  3MPS-2.  U.S.  Army  Engineer  Hsterweys 
Experiment  Stetion,  Vicksburg,  Mississippi. 


ceasnt ,  1.  1975.  A  Field  Guide  to  Hptitee  eAd  AaphibianSof  E*»t« 

end  Central  North  AMribe.  Houghton  Mifflin  Company,  Bbat on. 

Coward in,  i.M. ,  V.  Carter,  F;C.  Colet,  endi.T.  LaKpe.  1479.  ' 

Classification  of  Wetlands  and  MpjpiteF  Habitat*  of  the 
United  States.  U.S.  Fish  and  Mi if*  Service 
FVS/OBS-79/3 1:103  pp.  , ,  u. 


:utes  of 


Curry.  L.S>.  1971.  A  Kay  for  theLar vs 1  Forms  of  Aquatic  Midsea 

(Tendipedidae:Bipcare>  Found  in  Michigan.  national  Institute 
Health  ContCiet*G-«429.  ■ 

Dunham,  L.L.  1971.  Fish  sampling  by  flactro-Fishing  Gear  below 
Navigation  Date  No. 2-26  On  thd  MisstiliLi'lCvdr^  itlUoU 


Navigation  MPa  Mo.  2-26  dn  the  Misstididpi  ltver.  tttfeol I 
Department  Of  Coiiiertatioa^iviiioSr  of  Fidhl^fiS. 

Edmonson,  W.T.  (ad).  1959.  H.B.  Herd  and  C.ti.  Whipple.  rfiehvatar 

...  Biology.  John  Ifiley  end^Soos,  ■ggrJplfrJNI 

Edeunda,  d.F.  Jr.,  i.ti  -Jinieti, “«4d 'fc.  "Betaif . i:  ifTC: !  the #|fllee  of 
northern  and  Central  AParica.  Dairies it*  of  MiiioiiotJf  #Feee. 
Minneapolis.  330  pp.  ■„ 


.*•*«/£  /?£  •  4  .V  »*■**?  %£  >  ?  hMi  ■  % 

Ellia,  J.M.  I97S.  Fish  tfo^unf ties  in  three  9oct*eSioai l  Stages  of 


Pide  ’  Channel  a  of  the  Upper  Mfe#fi*i#i  IffdrrM.S.Ilie^s, 
University  of  Missouri.  66pp. 


Eage,  W.P.  ,1.C;  SoSdd iOh,  J:g.  Johnson, 

••  VM  WVU]  ffWi*  ’* 

Tventy^lhrve  Snf* Channels  and  pour  live* 
Mississippi  liver.  Mjacellajjaii  Paper  s 

...  , 


fwHi? 

ljw* ' 1  w^jP 

aiftyW-  w 

igB 

i?!}-*  jrt  •  ?«*>•.% 

UWff  A-  , 

1  i  j  "  : 

S^Y:- . -.-OS  ?'S 

m  ■«;  * 
,'fi  -'%-T 

rjKsjg 

[Sfel .  \  Midffi  y.i 

§£'5;  v  ■  -.  •  ;•  •*.  f.  <£ 

y,.4Srr— *'+*,*£•  • .  -  T .  TjgV  '< 


^  .  ii j  c; :{  ■3* 

\ 't'1  \  ■  ■  V  ~  - 


m 


GRXIII-eCO-S. 12/BIB. 3 
5/12/82 


Gallagher,  JUP.  aad&V.  Connor.  .1980. :  Spatio^TempoialDistribmtion  of 
.  V-  Icbtbyoplanktoe  in  the  LowmrMissUsippiRiverjLoalsieha. 

In:  Proceedings  of  ths  fourth  annual  larvei  fiehcosferenca, 

L.A.  Fuiman,  editor,  pages  101-115.  FWS/085-80/43  u.S.  Department 

of  thelateriory  Washing  ton,.  Ik.  C.  119  pp.  •  *  .  -  -i;  ->>8 


Gale,  W.P.  1973.  Substrate  Preference  of  the  Fingernail  ClM, 
Sphaerium  atriatinum  (Lamarck)  (Sphaeriidae).  Southwestern 
■  Rat avalist ,  Ii(l)f3ir37.  hi'  iv  sty  >' 


,  R.W.  1981.  316(b)  Demonstration  for  the  Central  Illinois  Light 
Company's  E . Bv  Edwards  Station, - Peoria  County,  Illinois,  I*  port 
submitted  to  Central  Illinois  Light  Company,  Peoria.  Iltinois  by 
WAPORA  Inc.,  St.  Louis,  Missouri. 


Grace,  T;B.  aad<A;8i  Wsitbmao.  1982*-  Influence  of  Channel  Regulst ing 
Structures  on  Flshand  Macroinvertebrates  in  thd  -Mlddle  Misaissippi 
River.  Draft  Report.  Missouri  Department  of  Cettaarntgiea, 
Colimbia,  Missouri,  91  pp. 


GREAT  II,  1980.1  Final  Pish  sndWitdlife  Management  Work  Group 

Appendix.  U.S.  Fish  and  Wildlife  Service,  Rock -‘Island^  Illinois 
298  pp. 


Gut renter,  S.J«  1980i  Factors  Affecting  Fish  Community  Structure  and 
Habitat  Preference  in  Mississippi  River  Backwaters.  Master's 
-  Thesis,  University  -of  Miasooei*  Columbia,  Missouri.  128  pp. 

V  *  si  • .  ;  -v  ?  5  ■  *;  .  fj-V  •  '  -#X .  .*<■  y  i 

Hagen,  R. ,  L.  Werth,  and  M.  Meyer.  1977.  Upper  Mississippi  'River 
Habitat  Inventory.  Research  Report  77-5.  Remote  Sensing 
Laboratory,  University  of  Minnesota,  SfciPaul,  Mianaaota.  ■ 

'  S.'?:..-  .  ..v.i  '  \ :  '  •>  -i'ii 

Hall,  R.Kv  1980i  316(b>  DeaMftStration  for  the  Fropoead  Allied  Power 

Station,  Harrison  County,  Iowa.  Report  submitted  ts  Rurii  and 
McDonnell,  Ranees  City,  Missouri  by  WAPORA  Inc.,  St.  Lamia, 

:>r».~  Missouri.  120  pp.  <).*  •  ?,**  , 

■■■«. '  -,.nH  :  J  ■■  ) , *  ■ '  l  .  1  laR  3  «*.<.«»>'/  'Ll 

Hell,  1.4.  ;  1980.  Influence  af  Wing  DamSdtckieg  of  A^wetie 

Macroinvertobretes  in  Pool #1$  Uppar  Mkee<iAeippd  Hl«W«,i  the 
Prenotching  Study.  Master's  Thesis,  University  of  Wiocoaein, 

■tm  ■ 'Otei«enaiit>i»t#;USi*Bon<i(Mrf  100  ^ 

it  <;••><•  esii  <  svvif  nsew^d  re*  18  eda  To  I wwomO 

Hamilton  ^  V.O^J .  3, da*  aadJ  ^Bt*>  Mhitmha  r  ,  u ai  WlOMk  ■  :*hnaiiUf*«‘kbe 

Eastern  Uni  tad  States,  2nd  ad/  Cornell  SjRfrRjfldalty  mm a. 

Raw  taiek. 

i  la  n«»i  ;»pS'  l.da»i»SM-  .-Mf  t  .nev oh  .J/R  has  .i.  A  • 


tot  fci  ifriMtiyii  _ 

Wiccaasin.  52  pp. 


vu  :;v-i ;  GRTIII-ECO-S. 12/8IB.4 

5/12/82 


Hogne,  J.J.,«R.  Melius  sad  L.R.  Kay.  1974.  Preliminary  Guide’  te!  the 
Identification  of  Larval  Fiahes  in  the  Tenneaaee  River.  TVA, 
Division  of  Foreatry  and  Wild  life  Development.  92  p.  :iV 

■  ■  -  j  -  V.  •  ••  \ 

Holainger,  J.R.  1972. t  The  Freshwater  Amphipod  Crustacean*  (Gammer idae) 
of  North  America.  0.  S.  Environmental  Protection  Agency  Project 
18050  ELD.  89pp.  >  - 

Hynes,  H.B.N.  1970.  The  Ecology  of  Sunning  Waters.  University  of 
Toronto  Press.  Toronto,  Ontario.  555  pp. 

Illinois  Department  of  Conservation:  1979.  -Threatened  and  Endangered 
Species  of  Illinois.  > 

»•>  ,  ...  .  ;  .  -  '  " 

Illinois  Natural  Land  Institute.  1981.  Endangered  and  Threatened 
Vertebrate  Animals  and  Vascblar  Plants  ill  Illinois.  Illinois 
Department  of  Conservation,  Springfield,  Illinois.  189  pages  + 
appendices. 

Johannsen,  O.A.  1937.  Aquatic  Diptera.  Memoirs  Cornell  University 
Agricultural  Experiment  Station  (Reprinted:  Entomological  Reprint 
Specialists).' 

Johnson,  J.H. ,  R.C.  Solomon,  C.R  Bingham,  B.K  Colbert,  W.P.  Emge, 

D.B.  Mathis,  and  R.W.  Mall,  Jr.  1974.  Environmental  Analysis  and 
Assessmsnt  of  the  Mississippi  River  9-ft.  Channel  Project  between 
St.  Louis,  Missouri,  and  Cairo,  Illinois.  Technical  Report  Y-74-1 
U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg, 

.  Mississippi. 

Kindschi,  6. A.  ed.  1980,  -A  -Compendium  of  Mollusk  (Naiad)  Surveys  Taken 
from  the  Upper  Mississippi  River  and  Major  Tributaries.  U.S.  Pish 
and  Wildlife  Service,  Office  of  Endangered  Speioes,  Twin  Cities, 
Minnesota. 


Lubinski,  K.S.,  M.T.  Wallendorf,  M.C.  Reese.  1981.  Compilation  and 
Correlation  of  Data  Related  to  Physical,  Biological,  Navigation 
System  Goad it ions  of  the  UMRS.  Report  -for  Env.  Work  Team,  UNIBC 
-  Master  Plan.  Minneapolis.  84  pp, 

LGL  Ecological  Research  Associates.  1981.  Study  of  Pish  in  the  Mein 
Chsnnel  of  the  Mississippi  River  between  River  Miles  500  snd  513.5. 
GREAT  11  Pish  Slid  Wildlife  MansgSMsnt  Wotfc  Group,  Rock  IStaad, 

•>  ,  Illinois.  '  150  pp.  i  •:  ^  .  W  e-.-S  . 


GSTIII-ECO-S. 12/BIB. 5 
5/12/82 


Mackie,  G.L,  0.8.  Whits,  and  T.W.  Zdcba.  1980.  A  Guide  to  Freshwater 
MolluSks  wf  .  the  Laurent  isn  Great  Lake*  with  Special  'Enphaaia  on  the 
Genua  Piaidium.  O.S.  EnvironmentelProtection  Agency,  Duluth, 
Minnesota.  EPA -600/ 3 -80 -068: 144  pp. 


'!?}  }■  '  tjk  ; 


Mansueti,  A.J.  and  J.D.  Hardy,‘Jr.  1967.  DavelopamatofFishes  of  the 
Chesapeake  Bay  Region,  in  B.E.  Deubler,  Jr.  (ed).  An  Atlas  of 
r  .*  Egg,  Larval  and  Juvenile  Stages.  Pact  1.  natural  Resource*. 
Institute,  University  of  Maryland.  202  p.  ■  ra*j;v  :f> 


Mark  Hurd  Aerial  Surveys,  Zne.  1975.  i  Upper  Jtiaeiaaippi  River  Habitat 
Inventory.  U.S.  Fish  and  Wildlife  Service,  Twin  Cities, 

'  Minnesota.  -.-.v. 


Martin,  A.C.,  H.G.  Zim,  and  A.L.  Kelson.  1961.  Aeerican  Wildlife  and 
Plants.  A  Guide  to  Wildlife  Food  Habits.  Dover  Publications,  Inc. 
New  York.  .  .:i  '.  >•  '  •  '  - 


Mason,  W.T.  1973.  An  introduction  to  the  Identification  of  Chironoaid 
Larvae.  O.S.  Environmental  Protection  Agency.  Cincinnati,  Ohio. 

•90  pp.  I-  .  :  >  -i,::  '  '  V: '  '  .  •:  :> 


May,  E.B.  and  C.R.  Gasaway.  1967.  A  Preliminary  Key  to  the 

Identification  of  Larval  Fiahaa  of  Oklahoma,  with  Particular 
Reference  to  Canton  Reservoir,  including  a  selected  bibliography. 
Oklahoma  Fishery  Research  Lab.  Norman.  Bull  No.  3.  42  p. 


Herr  it,  R.W.  and  K.W .  Cummins.  1976.  An  Introduction  to  the  Aquatic 
Insects  of  North  totorica.^  Kendall /Hunt  Publishing  Co.  Dbbuqua, 
Iowa.  441  pp. 


Missouri  Department  wf  Conservation.  1978.Race  and  Endangered  8peciaa 
of  Missouri.  -  *  •  .•  i / 


Mosby,  H.S.  1971.  Reconnaissance  Mapping  and  Map  Use.  pp.  135-172. 
In  -Wildlife  Management  Techniques,  R.M.  Gilec.ed;  The  Wildlife 
icwiety,  Washington,  ■  :» •-  - ‘-•♦‘•w.  - 


Serai  Stage*  tftAt*h# 'Upper  tttsaisaippl '  AUdter'efbesls , 

University  of  Missouri,  Coluabia,  Missouri.  129  pp. 

.»!■*» JV'i'Pr  bi&in"  (j?U  .acr’lbwif  bo#  .  1.4  .wax® 

Nordstrom,  CJto.  KtWg,  MM.  «&*#;  *t7?» 

tore  end  Bodsngsred  Species  of  Miasonri.  Missoori  Deportment  of 
>  .  ^  i€atoarr^ioaM^3»Mtoii;  Oeatotnat  laa.Bbrvioa,;  Gobutototf*^  ?• 

T  ?qql**jtalr'  *4bb*to  mi 

,q*i -**%]»«/ 

Odua,  E.P.  1971.  Fond  mien  tala  of  toolegy,  3rd  Bditiea.  W.R.  §m>"i 
Co.,  Philadelphia,  Pa.  574pp. - 


OtTIII-ECO-B. 12/BIB. 6 
S/12/82 


Freshwater  Invertebrates  of  the  United  States 
>hn  Wiley  end  Sons,  Mew  York.  308  pp. 


Pennak,  R.W.  1978 
2.id  Edition. 


Peterson,  R.T.  -  1980.  A  Field  Guide  to  the  Birds  Best  of  dil  Rockies . 
Hough ton-Mifflin  Company,  Bostoa. 

.=  -v  Jr  ,r.  :  “.'■■■  . 

Pflieger,  W.L.  1975.  The  Fishes  of  Missouri.  Missouri  Department  of 
Conservation..  Jeffersoo  City,  Missouri.  343  p.  ' 

Ragland ,D.V.  1974.  Evaluation  of  Three  Side  Channels  and  tho  Main 

Channel  Border  of  thi  Middle  Mississipi  River  as  Fish  Uiitat. 
Contract  Report  Y-74-1  U.S.  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  Mississippi.  i-fm-h*.  i  •  -  -  ■  ^  /<-■<*} 

Rasmussen,  J.L.  1979.  A  coupe odium  of  Fishery  Information  oft  the  Upper 
Mississippi  River,  2nd  Edition.  Upper  Mississippi  River 
Conservation  Committee.  239 ;pp.  . i-i 

Robinson,  J.W.  1972.  Population  Sampling  of  Comsmrcial'tish.  Final 
Report,  Missouri  DOC.  D-J.  Proj.  No.  4-3-R-7,  Work  Plan  Mo.  21, 
u Job  Mou  2.  MDOC,  Jefferson  City,  Missouri.  '  V : 


Ross,  H.H.  1944.  The  Caddisflies,  or  Triehoptera,  of  IlMpidi*. 

Illinois  Natural  History  Survey  Bulletin  23(1): 326  pp. 

v  '?  £ te  f  i  •§  ^  A  .  \  ^.4-0'.  ,  >*.  -  D  '  •.  H 

Ruttner,  F.  1953.  FundamstnCals  of  Limnology.  (Translated  by  D.G.  Frey 
and  F.E.J.  Fry)  . University  ofYoroetS  :PMM,>‘  Yorooto:  ^ x242  pp. 

.  ,■  .  J  { ■<;*(  .j'SCSIoV?  .’•f'ft.f  :S  ^  $0*1  H  « •:?  SStfi ■ 

Saether,  0. A.  1977.  Taxonomic  Studies  on  Chironomidae:  Manoc ladies, 
Pseud ochicononus,  add  the  Barnischia  cwiplto.  Bulletin  .a#  'tie  ’ 
Fisheries  Research  Board  of  flStoaiaT-  !M:i43  |p. 


Schramm,  H.L.  and  W.M.  Levis.  1974.  Study  of  Importance  of  Backwater 
Chutes  to  a  Riverine  Fishery.  Goofceact  Report-  -!P*>I4-*4  UMt  iAntp 
Engineer  Waterways  Experiment  Station,  Vicksburgi  ftiesissippi. 

144  pp. 

Sf.-T  'It,*,;'  •«<«  .*’>>  - 

Schuster,  G. A.  and  LLA.  Etniev.1979.  A  Manes 1  forth*  identification 
of  the  Larvae  of  the  Caddisfly  Genera  tfetst  -end 

Symphitopsyche  Ulmer  •  in  Eastern  and  Ceiatttt  Jlor ta  America 

-  •  -  Agency,  Cincinnati;.  UM>p.  * 

i’.-  <-  H  .  --iwlH  t  »*tuo  jfr  i 

Shaw,  s.p.  aad  C.C.  Fredine.  1938.  Wetlands  of  ' 

•  U.S.  Fieh  ami  «Mlifei9erv2iBd,  .«lj|swl|f|§|^ 

-  J~i<dxV:  r  "  ' 

Simone,;  <9. 8c,  8 .A.  Bdusne,  and 44. A.  OtWMtt* . 

'  the  Middle  Missies ipei  Unity  8ii?»»Tf11| 

University,  Fort  Cetli***  ,,  / 


CRTII I-ECO-S .  12/BIB.  7 
5/12/82 


J#f  4mtaM»P  • 

,,  fry*  ^t9i 

*w4y»*  e^R***:  W*i*VfP fi-  4«P  PP- 

,;  t;  •'.'fjf*  £  .I  S.  i  4  r3^¥^! 

Siaone,  D.B.,  R.M.  Li,  Y.H.  Chen  and  8.8.  Bllie.  1981«.  Evaluation  of 

,v.  ^ &***&**#* 

Hydrologic.tydrauly?  jWSJWfcfe  icy^dfre  Upper 

Mississippi  River  systea.  Report  for  the  jov^f^pnwntel  Mprk  Tee*. 
Upper  Miesieeippi  River  Basin  Connies ion  meter  Flee,  Hinneepolie, 


.  ,  W(.,,HiP«l^ePte- 97  .^jp.r  s  j7<^  .  j.:.^  iivsi^'ewsny'  '.t  .**  . 

*  ••  -j •  !  <  W'f  *-*?:  ,'M&-  ,i*» i'd*V?»*'ri«Q-  ‘;e>  ■ 

Simons,  D.B.,  R.H.  Li,  Y.H.  Chen  end  8.8.  Bllie.  1961b.  Hydrologic, 
Hydra  ul icand  Geoaorphic  Characteristic#  of  Ppot  ^8  iftv.4fc)M^ pr 
Miesipeippi  River  system-.,  Report  ipr  Envix;0ipeant*lJI(H}kYeaa, 
Upper  Mieeiee  ippi  Riyer  Bee  ip,  ,Crmejf  s  eify  jUseter.  Plan,  Mfaweepol  ie , 
Minnesota.  ?6  pp.  ";....  -.i?--  .-lo: 

■■»  .  9  ;m.O 

Siaons,  D.B.,  R.M.  Li,  Y.H.  Chen  end  8. 8.  Bllie.  1981c.  Hater  Quality 
in  the  Upper  Miesieeippi  River  SysteaAIfected  by?  Sedim*fc-q:^T 
. Reeuepenaion  Uw»  to  , the  ^igetim,  Aptivifciaa...  ffcpept'lpr *■'. , 
S&M ««pri.e»ion 
MasterPlan,  MinneappUs*  <  Minnesota. ,  S7  fpvo 

,  -%*«’-  iiw’-S  •  .••  .'••  )  .£  i  jh  i  .’-W  4?*  AS*  "l-anj  JC'j  Sel&nGVpft'&iJ  /  ■  ■  :  ; 

S^4A*  ? JMfc  ft*  ,iA  *4*fcsp* 


of  Effete  of  Ma;ig-tion  Ucv.lop^nt  endMeiS 
Hydrologies 


mim 


■mm*  ma** 

it  mtm on 
mlMF  Illinois 


%p«r,  mififi&k  tlvariabiedt 


Animals  and  Choir  %u^V«l 

£*?*&*&»**£&•.  mHKIW^  I#‘  :4**J 


j*v* 

p 

'i^vospHP 

1  5  •  uT'  Tn 

a>  • 

t  ’, : ^ttSi 

i  =. ';  j 

i-W&fS&mrto'FWl 

Ml »  ■  » 6 .4  <4 

y  v-j  jtHm  | 

p&cs 

?  Wt  v  0  K  ■  # 

fcpjg 

*  j 

NK 

PlfSj 

M  rr  ~7 

iKi.  ,  w- j 

<*TIII-*00-8. 12/BU.9 
5/11/82 


Higgins,  6.B.  1977.  Larvae  of  ths  Horth  American  Caddiafly  Genera 

(Trichoptera) .  Waiver sity  of  Toronto  tress.  Toronto.  401  pp. 

Yarbrough,  R.B.  and  M.S.  Hen# ley.  1980.  Quantitative  Report,  Upper 
Mississippi  sad  Lower  Illinois  Rivers,  tools  24,  25,  sod  24: 
Terrestrial  sad  Aquatic  Lead  Use  and  Rabitat  Changes  as  e  Result  of 
the  Rina-foot  Channel  Project.  U.S.  Araqr,  Corps  of  Sagiaeers, 

St.  Louis,  Missouri. 


